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Forthcoming Events. 


JUNE 2-9. 
Exhibition of Quarrying. Plant and Machinery, Building 
Materials, etc., at Blackpool. 
JUNE 12. 


Manchester Geological and Mining Society :—Ordinary meet- 
ing at Manchester. 


JUNE 20-23. 


The Newcomen Society for the Study of the History of 
Ga and Technology :—Summer meeting at Stour- 
ridge 


JUNE 9. 
Institute of British Foundrymen. 
West Riding of Yorkshire Branch :—Summer outing. 
JUNE 1215. 


Annual meeting and  ~-s_eed at the Association Hall, 
London Road, Leices 


Where to Start ? 


In a Paper which Mr. John Shaw has presented 
to the American Foundrymen’s Association he has 
shown that the most useful developments in cast 
iron have, strangely enough, originated from 
practical research on cast iron, and not from 
investigations on the iron-carbon-silicon system. 
Being definitely of a constructive turn of mind, 
Mr. Shaw has outlined what he considers is a 
suitable range of cast-iron alloys suitable for 
investigation, but unfortunately when his proposed 
research is completed we shall know cast iron 
much as we know our alphabet—parrot-like. 
Actually, by patient work we can arrive at real 
definite knowledge of binary and ternary alloys, 
and express them in the former case by a complete 
equilibrium diagram, and in the latter instance 
either by a solid three-dimensional model or by 
sections cut through it to show the various fields, 
But when it comes to a six-entity alloy, we doubt 
whether mathematically any equilibrium diagram 
can ever be evolved. By creating five binary and 
eight ternary diagrams, sufficient information 
should be gleaned to (1) establish the correct pos- 
sible composition and thermal treatment of cast 
iron to reproduce the best properties for the 
various engineering demands, and (2) to show 
clearly which are the correct compositions to 
employ as basis for proposed alloy additions. As 
such investigations proceed they will give pointers 
such as may be that high silicon produces a coarse 
ferritic structure, or settle the question as to 
whether phosphorous really hardens or softens 
cast iron, or whether a dangerous range really 
does exist, and why. Again, though research of a 
non-academic character may be the first to produce 
a malleable cast iron requiring no, or but little, 
heat treatment, it will be the onus of the pure 
research man to explain the mechanism of the 
phenomenon, in order that its method of manufac- 
ture may be controlled and rationalised. The 
answer to Mr. Shaw’s query is that both must 
continue, as the one is definitely complementary to 
the other. Mr. Shaw’s proposal, if carried out, 
would but reflect the existing state of the art, 
point out the fields for closer investigation, but 
any real fundamental knowledge could not by this 
means be obtained. 


Education for Industry. 


When a deputation from the Emmott Committee 
waited on the President of the Board of Educa- 
tion on the subject of technical education, Lord 
Eustace Percy took the opportunity to explain 
the Board’s policy. He described that policy as 
one which aims at giving every child a definite 
stage of full-time intermediate higher education 
from the age cf'eleven years. He proposes to 
attack the problem of education for commerce 
and industry along the two main lines indicated 
by the Federation of British Industries, He will 
hold one inquiry, on the lines of the Yorkshire 
inquiry, into the general organisation of such 
education in the main industrial regions, and 
another into education for particular branches of 
commerce and industry. As a start he will hold 
one regional and two particular inquiries. The 
regional inquiry will begin in the Midlands, and 
the Board will publish a summary of the methods 
and machinery of co-operation with industry now 
in use in all the main industrial areas. Lord 
Eustace believes that there is a closer association 
between industry and the schools than is usually 
supposed, but he wants the public to understand 
not only the extent of the co-operation but the 
gaps in it. The first of the two particular 
inquiries will cover technical schools and the whole 
field of higher education. The subject proposed 
is education in salesmanship, with particular 
reference to the export trade. He admits the 
difficulty of focussing the varying requirements of 
different branches of the export trade and of 
different oversea markets. 


The second particular inquiry will test the 
methods of education for the older industries. He 
fears that systems of education already developed 
to meet the needs of the long-established indus- 
tries may fail to respond quickly enough to the 
changes taking place within those industries. The 
engineering group may be taken as one in which 
more or less uniform courses of training have been 
established, but now there is a growing differentia- 
tion of function. Since the war the Board has 
had the help of the Institution of Mechanical 
Engineers and the Institution of Electrical 
Engineers; thanks to their help there has been a 
very real improvement in engineering education 
during the last few years. Now Lord Eustace 
thinks we might have a more comprehensive survey 
of this department of technical education. 


In a programme of this kind the Board of 
Education must depend on the help which it can 
obtain from the representatives of commerce and 
industry, and especially from the professional 
institutions, In the regional inquiries the Board’s 
inspectors will draw up their report, and then the 
Board will invite the co-operation of local 
authorities and industry. In the particular 
inquiries co-operation must be secured from the 
beginning. In each the Board will beg the assist- 
ance of special Advisory Committees representing 
the trade or industry ‘concerned and the schools 
and universities. In this policy, which he regards 
as the alternative to the appointment of a single 
Departmental Committee or Royal Commission, 
Lord Eustace Percy is copying the American 
Board of Vocational Education, though he does 
not expect to rival its achievements. The main 
thing is to secure the active collaboration of 
industry at every stage of the proposed inquiries. 
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Paris Foundry Students Visit 
Industrial Area. 


Following the usual custom, the students of the 
Paris Foundry High School devoted part of their 
holidays to what is known in France as a “ study- 
ing journey.’’ (The Americans call it ‘‘ plant visi- 
tations,”’ but we are still looking for a phrase 
which is really British which covers this activity.) 
The tour was made under the supervision of M. 
Ronceray and M. Lemoine. Amongst the works 
visited were the Senelle-Mauberge Steelworks at 
Longwy ; the Société Francaise Métallurgique and 
the Société Métallurgique, both of which are 
situated at Gorcy. At the former they were shown 
the Griffin process for making chilled castings, and 
in the latter the manufacture of wire gauze and 
steel sheets. Pipe-making by centrifugal casting 
was seen at Villerupt, whilst at A.R.B.E.D. the 
processes for the manufacture of steel starting at 
the actual ore were demonstrated. At Hagon- 
dange another very large iron and steel works was 
visited, whilst at Pont-a-Mousson, the students 
saw a works similar in character to Stanton. 
Large iron castings were seen being made at the 
Frouard Works at Nancy, whilst both iron and 
steel castings took their attention at the Thomson 
concern. Whilst in Nancy a visit was made to 
the local metallurgical school over which M. Siegle 
presides. We sincerely hope that the British Uni- 
versities and technical colleges will follow suit “by 
co-operatively organising ‘‘ studying journeys’ ’ for 
their students during the long vacation. 


Engineering and Allied Trades. 
Eighty delegates, representing towns in all 


parts of England, attended the annual conference 
of the National Foremen’s Association of the 
Engineering and Allied Trades, held at the Vic- 
toria Station Hotel, Nottingham, over which Mr. 
E. G. Pile (Stoke-on-Trent) presided. 

In his presidential address, Mr. Pixie said that, 
as supervisors in daily contact with the operatives 
they were all well aware that guidance and good- 
will could, and did, produce results far and above 
any attained by driving and discontent. Fighting 
over their difficulties, he said, had not helped to 
lessen but rather increase them. 

Peace in Industry. 

The conference considered the attitude of the 
Association with regard to the movement initiated 
for securing co-operation and peace in industry, 
and passed the following resolution :—‘ This con- 
ference notes with genuine satisfaction the defi- 
nite movement initiated with a view to securing 
the co-operation of all parties in an endeavour to 
establish a better feeling and understanding 
between employer and employed. The Association 
pledges the whole-hearted support of its members 
(representing the foremen and those engaged in 
equivalent positions of trust and responsibility in 
the engineering and kindred trades, employed in 
Government establishments, railway workshops, 
municipal undertakings and the general engineer- 
ing and allied industries) in ensuring the success 
of the movement, believing that it presents the 
most sane and practical solution of the difficulties 
facing all industries at the present time.’’ 

Affiliation with T.U.C. Confirmed. 

The meeting also confirmed the continuation of 
the affiliation with the Trades Union Congress 
and the Federation of Engineering and Ship- 
building Trades, but conferred full discretionary 

owers upon the Executive Council to take a 

allot vote in the event of any emergency, in 
which the question of disaffiliation with either 
body arises in the general interests of the Asso- 
ciation. 

The defined policy of the Association in the 
event of a dispute affecting the men under a 
member’s supervision and the employer is for the 
foreman to remain at his post. 

The T.U.C. has accepted this policy in prin- 
ciple, but should it, for instance, attempt to 
interfere with this attitude of neutrality, a ballot 
could be taken without loss of time. 

The subject of National Health Insurance was 
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discussed, and the meeting decided that, ‘‘ in the 
considered opinion of this conference, the limita- 
tion of the qualification for entering into the 
National Health Insurance, places undue restric- 
tion upon the non-manual workers in receipt of 
remuneration exceeding £250 per annum. The 
conference instructs the Executive Council to take 
all legitimate means at their disposal, in close co- 
operation with kindred associations, to secure the 
raising of the existing salary limit so as to ensure 
non-manual workers in receipt of salaries not 
exceeding £350 per annum being brought within 
the scope and application of the Act.”’ 

In order to comply with the Trade Disputes 
and Trade Unions Act, it was agreed to form a 
separation association for members who are civil 
servants, rules to be framed in accordance with 
the requirements of the Registrar and Treasury. 


The Leicester Conference. 


Progress of Hospitality Fund. 

This fund now amounts to £486 Os. 6d. In 
the list which we printed on May 17, about £344 
was shown. Below we detail subscriptions 
received since that date :— 


Gimson & Co. Leicester), Ltd. 
Wycliffe Foundry Co. (Lutterworth) 5 5 0 
Beeston Foundry Co. (Beeston, Notts) 5 5 0 
August’s Muffle Furnaces, Ltd. (Halifax) 5 5 0 
Spermolin, Ltd. (Halifax) 
Bestwood Coal & Iron Co., Ltd. (Notts) 5 5 0 
Ashwell & Nesbit, Ltd. (Leicester) 5 5 0 
Louis Cassier and Co., Ltd. (London) 5 5 0 


The Sheepbridge Coal & Iron Co., Ltd. 
(Chesterfield) 


5 0 0 
Consett Iron Co. (Durham) = — 
Wm. Cumming & Co., Ltd. (Glasgow) 5 0 0 
Anonymous 
Aiton & Co., Ltd. (Derby) 
Denby Coal & Iron Co., Ltd. (Ripley, 
near Derby) ee 5 0 0 
Pneulec, Ltd. (Smethwick, Birmingham) 3.3 «0 
The Bennerley Iron Co. (Ilkeston) 3 3 0 
British Pigirons, Ltd. (London) 3.3 ~=«0 
Beecroft & Partners, Ltd. (Sheffield) . 3 3 0 
J. W. & K. Birkinshaw (Derby) 3 3 0 
Sterling Foundry Ltd. 
(Bedford) &ee 
Leigh & Sullivan (Manchester) . 22 0 
J. & C. Abbott, Ltd. (Birmingham) . 220 
Wm. Jacks & Co. (Birmingham) 220 
Wm. Olsen, Ltd. (Hull) ... 
Grayson, Lowood & Co., Ltd. (Shef- 
Sir W. G. Armstrong Whitworth & Co., 
Ltd. (London) .. 220 
Marley Hill Chemical Co. (New castle-on- 
Tyne) 
E. J. & J. Pearson (Stourbridge) $39 
Billings & Co. (Leicester) 22 0 
W. C. M. James (Birmingham) — 22 0 
Taylor & Hubbard, Ltd. (Leicester) . 223 0 
Thomas McBean & Co. (Birmingham), 
ex Walter Scott, Ltd. 2 
The Rutland Foundry Co., Ltd. 
(Ilkeston) 20 0 
Wm. Aske & Co. (Halifax) ... a a 
Universal Grinding Wheel Co., Ltd. 
(Birmingham) . = 110 
H. Bunting (Derby) oh 110 
Thos. Wilkinson & Co. (Middlesbrough) a ie 
Martha Simm & Sons, Ltd. (Gateshead- 
John E. Cox (Ilkeston) 33 


The Himley Fire & Red Brick Co., Ltd. 
(Near Dudley) 110 
John Knowles & Co. (Wooden. Box), 


Lid. (Near Burton-on-Trent) 910 6 


Unpuncturable Inner Tubes. 

Mr. J. J. McLelland, the popular secretary of 
the Wales and Monmouth Branch of the Institute 
of British Foundrymen, has invented and is plac- 
ing on the market what he claims to be an un- 
puncturable inner tube for motor car tyres, made 
from some metallic substance. 


1928. 


JUNE 7, 


Random Shots. 


There has been observable of late a certain 
tendency to quietness in the light castings section 
of the industry, and no great powers of imagina- 
tion are required to trace a connection between 
this and the reduction in the housing subsidy. It 
is stated, however, that something like 600,000 
houses are still required to satisfy the needs of 
the community, so that there is hope of further 
activity to come if and when an attempt is meade 
to remedy the deficiency. As an immediate 
result, light castings for domestic purposes should 
be much in demand. 

* 

But the effect ies not end there. New houses 
to-day are built not in twos and threes, but in 
groups and colonies of several dozen, sometimes 
of several hundred. And such groups, situated, 
as a rule, in localities hitherto little developed, 
have to be furnished with all the amenities of 
life for their own exclusive use—cinemas, public- 
houses, shops, and all sorts of social institutes, 
clubs, schools. and churches. Think of the endless 
activity throughout the country that must be set 
in motion to satisfy such a complex demand . 
an activity by no means confined to the supplie ers 
and manufacturers of building materials, pure and 
simple. 


I must confess that, personally, I always find it 
somewhat depressing to venture. into a partially 
completed housing estate. A rough cart-track 
scattered with bricks and bits of cement; houses 
at every stage of construction, from bare founda- 
tions to windowless, but otherwise unexception- 
able completion; here a pile of unpainted baths, 
there a collection of vet unchristened sinks. 

No doubt I should find it all extremely interesting; 
and, indeed, up to a point I do. The baths, for 
instance, usually proclaim their origin boldly 
enough, or else they tempt speculation on that 
subject. Aftd on two recent occasions I have 
found that the gay red tiles now used so often 
to brighten the roofs of otherwise dreary neigh- 
bourhoods had come from a “tuileries”’ in 
Northern France . . . a “ tuileries’?! And hali- 
built houses and sinks and bath-tubs vanished. 
and instead I saw formal gardens, and fountains 
playing, and small prim French children wit! 
their nurses. How rarely one stops to think in 
Paris that a “ tuileries’’ is a place where tiles 
are—or were—made! 

“x 

Of course, in a few weeks’ time my wilderness 
will have vanished, to be replaced by orderly 
asphalt paths and endless neat houses exactly 
similar, differentiated only by the colour of their 
curtains and the selection of lupins or wallflower 
for the front garden (I beg your pardon—it will 
be geraniums and calceolarias by the time the 
curtains are up!). But I shall find small comfort 
in the spectacle, for at no greater distance of time 
in the other direction there was nothing there but 
a foot-path across green fields, and a tumble-down 
hedge, and two cows flicking their tails under an 
ancient elm. I suppose I should be intelligent 
and rejoice that so many more hundreds of our 
crowded city dwellers are to be given a chance of 


life in more salubrious conditions. But I de 
regret that elm tree! 
Here is the latest Aberdonian story. A native 


of Aberdeen, being in extremely bad health, was 
persuaded to take the advice of a London 
specialist. Reluctantly he made the journey. The 
specialist was not encouraging, and urged him to 
stay in London. The patient anxiously asked why, 
and was told that his heart was in such a bad way 
that he might not live to get back to Aberdeen. 
The stalwart Scot, however, was nothing if not 
loyal, and he desired if possible to lay his bones 
to rest upon his native heath. He took train for 
the North, and his fellow-passengers were not 2 
little troubled to see that he left the compartment 
at each station and only regained it at the last 
possible moment before departure. One puzzled 
soul at last asked for an explanation. ‘* Weel. 
mon,” he was told, ‘“‘ ye ken, the doctor said I 
wad no’ live to get back to Aberdeen, so I’m takin’ 
ma ticket one station at a time!” MarxsMax.- 
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Some Experiments on the Reaction 2CO—C + CO,, 
with Special Reference to Fuel Economy in 


Cupola Practice. 


By Y. Fugo and F. C. Thompson (University of Manchester). 


Whatever be the exact nature of the process of 
its formation, it is established that in the cupola 
the air injected in contact with the hot coke pro- 
duces carbon monoxide just above the tuyeres, and 
that this gas is, in part, reconverted into the 
lioxide at the higher levels. The reversibility of 
the reaction 2CO——CO, + C is clearly capable 
ot offering an explanation of the effects observed, 
since as the temperature of the gases falls the 
equilibrium tends to pass over to the carbon 
dioxide side with the precipitation of carbon. 
That this does occur in blast-furnace practice 
needs no emphasis here, and there is every reason 
to believe that the same state of affairs holds in 
the cupola. The industrial importance of the 
reaction is equally clear, since the more com- 
pletely it is allowed to take place the more 
efficient will be the combustion and the lower will 
be the fuel consumption. The velocity of the 
ascending gases, however, will be too high for the 
equilibrium composition at any temperature to be 
attained, but, on the other hand, the possibility 
of catalytic action and possibly the nature of the 
‘uel are obviously points which may make for an 
inerease in the velocity of the reaction. In the 
present work three points have been investigated. 
In the first place there is the question as to 
whether it is possible to increase appreciably the 
rate of the reaction by the addition of such cheap 
materials as could be applied in the cupola, 
secondly the effect of the nature of the coke and 
lastly the determination of the temperature below 
which, under conditions analogous to those which 
obtain in the cupola, it is unnecessary to cool the 
ascending gases to obtain the practical maximum 
yield of carbon dioxide. 


Experimental Method. 
The apparatus used is shown in Fig. 1. Pure 
carbon monoxide, made from sodium formate and 


) This Research has been conducted by a 
Japanese worker, Professor Y. Fugo, under 
the supervision of Professor F. C. Thomp- 
son, in the Metallurgical Department of 
the University of Manchester. It forms a 
continuation of the thesis prepared by 
Professor Thompson and Mr. M. L. Becker, 
Ph.D., published in ‘‘ The Foundry Trade 
Journal,’’ Vol. 33, page 492, and further 
“work may be expected in the future. 
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CO, formed was absorbed and weighed. K was 
a trap to prevent the entrance of CO, from the air. 

Before the experiment all gases were swept out 
of the apparatus by nitrogen from the cylinder 
R, the gas being freed from oxygen and CO, in 
the absorption tube T containing alkaline 
pyrogallol. The temperature of G, controlled by 
means of the resistance P and the ammeter Q, 
was measured by a manganic-brightray thermo- 
couple, and the millivoltmeter M.D. was a 
pressure gauge to control the rate of flow of the 
gas and S a safety valve. 


Experimental Details. 

The materials of the charge were dried and then 
packed into G under. constant pressure, being held 
in position by two small copper-gauze plugs. The 
tube was then closed and the pure nitrogen passed 
through until oxygen was entirely removed, 
generally in about 15 minutes. Heating was then 
commenced, and a reduced stream of nitrogen 
maintained until the required temperature had 
been attained and kept steady for about quarter 
of an hour. The weighed tubes J, and J, were 
then connected and the carbon monoxide turned 
through. Exactly 730 ccs. of the gas were passed 
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Fic. 1.—Apraratvs vsep For ExaMininc REACTIONS oF THE Type AssocIATED wiTtH CUPOLA 
PRAcTICE. 


sulphuric acid, was contained in A. This was 
passed through the absorption tube B, which con- 
tained caustic potash solution, and through a dry- 
ing tower © filled with calcium chloride. Before 
entrance into the reaction tube G it was further 
dried and freed from CO, by passage over soda 
hime and phosphorus pentoxide in E. G is an 
air-tight silica tube heated to the appropriate tem- 
perature in the electric furnace F, and containing, 
at the practically uniformly heated centre, a 
length of 10 in. of the charge, consisting of the 
carbonaceous material with, or without, other 
additions. The exit gases, after passing through 
the chromic bulb H and the U tube I containing 
caleium chloride, passed into the weighed tubes 
J, and J, filled with soda lime, in which the 


through in one hour, after which the increase of 
weight of J, and J, was determined. 

Four samples of carbonaceous materials were 
examined :—(1) Wood charcoal; (2) a gas coke of 
the following composition: Fixed carbon, 85.27; 
ash, 11.70; moisture, 1.94; and sulphur, 1.19 per 
cent.; (8) and (4) two foundry cokes of composi- 
tion as follows: 


No. 1. No. 2. 
Fixed carbon ... 87.67 85.94 per cent. 
Ash na --- 10.94 12.97 * 
Sulphur O66 0.80 


These were all crushed until they would pass 
through a 10-mesh sieve, but be retained by one 
with 30 meshes per inch. 


Results. 


In Fig. 2 are shown the curves obtained from 
the four forms of fuel, E.I, Il, II, IV, being the 


curves for wood charcoal, gas coke and the 


foundry cokes No. 2, and No. 1 respectively. It 
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Fic. 2.—Carpon Dioxive PRODUCTION FROM 
Various FUELS AT INCREASING TEMPERATURES. 


will be noted that in each case the amount of 
carbon dioxide produced attains a maximum at a 
temperature which, except for the foundry coke 
No. 1, is in the neighbourhood of 600 deg. C., and 
that thereafter it falls off as the temperature falls 
until around and below 250 deg. C. the effect is 
negligible. The curves show further the marked 
difference in the “ reactivity’ of the fuels. As 
would have been expected, the wood charcoal is 
particularly effective, while the two foundry cokes 
are here definitely inferior even to the gas coke. 
The differences in the curves for the two foundry 
cokes affords evidence that reactivity does differ 
in these materials and that the consumption of 
fuel in cupola practice must undergo correspond- 
ing changes. The more highly reactive the coke, 
the more will the CO be converted into the 
dioxide. 

In Fig. 3 are reproduced the curves for three 
of the fuels in the presence of three times their 
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Fie. 3.—CO,-T° Curves For FvuELs wiTH Cl 
DRILLING. 


weight of cast-iron drillings, E.V being the curve 
for the wood charcoal mixture and E.VI and 
E.VII for the gas coke and No. 2 foundry coke. 
The well-known catalytic effect of the iron is 
abundantly demonstrated. It may be pointed out 
that the greater the surface of the iron, i.€., the 
more finely divided it is, the greater will be the 
reaction velocity and the less fuel will be required. 
The main features of the curves do not show any 
marked modification from those of Fig. 2, but it 
will be noted that the temperature of the maxi- 
mum is lowered to around 500 deg. C., and that 
the temperature below which the formation of 
carbon dioxide becomes inappreciable is also 
reduced to about 200 deg. C. While the wood 
charcoal is still the most reactive of the materials, 
it will be seen that the gas coke and the 
foundry coke No. 2, have changed places, the 
latter yielding more CO, than the former. : 
Figs. 4 and 5 reproduce results of tests made in 
the attempt to reproduce very roughly the condi- 
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tions in the cupola itself. The mixture consisted 
in all instances of 75 per cent. of grey cast-iron 
drillings, 5 per cent. of powdered marble and 20 
per cent. of the fuel. In Fig. 4, E.VIII is the 
curve for wood charcoal and E.IX for the gas 
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lowering of the temperature at which this effect 
is @ maximum and that at which it becomes prac- 
tically inappreciable. (3) Below 200 deg. C. there 
is, from this point of view, no further gain in 
fuel economy as the temperature of the escaping 
gases are further cooled. At 300 deg. C. the rate 
of the reaction is appreciable and waste will result 
when the gases pass away at this or higher tem- 
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Electric-Fire Foundry Visited. 


One of the most interesting works’ visits of the 
session was recently paid by the members of the 
London Branch of the Institute of British 
Foundrymen to the works of Messrs. Belling & 
Company’s factory at Enfield, Middlesex. These 
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Fig. 4.—CO,-T° Curves ror SyntHetTic 
ConDITIONsS. 


coke. The latter curve shows two peaks. Fig. 5 
shows the corresponding curves for the foundry 
coke mixtures, E.X being that for coke No. 1 and 
E.XI1 for No, 2. These two curves are of interest 
in the proof they afford of the marked differences 
which exist in the reactivity of different industrial 
cokes and in their different types of behaviour. 
Tt will again be noted that two peaks are shown 
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in the curve for coke No. 1. In Fig. 6, seven 
typical curves are shown side by side, for com- 
parison together with the equilibrium curve for 
the reaction 2CO_~CO,+C. 


Discussion of Results. 


So far the following points have been noted : — 
(1) There is a very definite difference in the 
* reactivity ’’ of carbonaceous materials, includ- 
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Fic. 6.—A Composite Cuart sHow1ING REACTIVITY 
or Diverse Mixtvres. 


ing ordinary foundry cokes. (2) The well-known 
catalytic effect of iron is abundantly shown in 
the amount of carbon dioxide produced, in the 


Fic. 1.—Tue Works or Messrs. Bettrnc & Company, Limitep, ERECTED ON A 10-ACRE SITE AT 
Enrietp, Mipp.esex. 


peratures. (4) To these may be added the general 
observation that lime, limestone, silica and other 
cheap materials have no great beneficial effect in 
accelerating the reaction. 


Even with the low speed of flow of the gases 
used in this work, about 1} in. per min., it will 
be seen from Fig. 6 that the amount of carbon 
dioxide formed falls very far short of that pro- 
duced at equilibrium, particularly at the lower 
temperatures. The faster the gas stream, the 
lower will be the amount of carbon monoxide 
transformed into the dioxide and the greater will 
be the coke consumption. The clear conclusion to 
be drawn is the obvious one that, from the point 
of fuel economy, the air required should be sup- 
plied as a large volume at low pressure rather 


than as a high pressure and, therefore, fast- 
moving stream. 


By adding together the amounts of CO, formed 
at the different temperatures an estimate of the 
relative total amount of carbon monoxide trans- 
formed can be obtained, i.e.. the ‘‘ reactivity ” of 
the fuels. The following mav be taken as the 
order of these changes:—Wood charcoal, 1.0: gas 
coke, 0.47: foundry coke No, 1., 0.52; foundry 
coke No, 2, 0.60. The considerable variation in 
the cokes thus suggested may be put in other 
words. Taking foundry coke No. 1 as the standard 
the saving of fuel from the reactivity point of 
view alone which would result from the substitu- 
tion for this of No. 2 is around 15 per cent.. 
while the gas coke, assuming that this material 
could be used at all, would need some 10 per cent. 
more, 


The work is believed to have lead to the follow- 
ing general conclusions. There is a marked 
variation in the reactivity of different foundry 
cokes, those which lead to a greater formation of 
carbon dioxide being obviously the more econo- 
mical. There is no advantage from the present 
standpoint in reducing the temperature of the 
escaping gas below 200 deg. C., but at 300 deg. C. 
the waste due to the unnecessary loss of carbon 
monoxide is appreciable. Work which has not 
been incorporated in the present Paper has failed 
to find any substance, other than iron itself, 
which exerts any beneficial effect on the reaction, 
which could, for financial and metallurgical rea- 
sons, be added to the cupola charge. 


works are probably the largest and most completely 
equipped in the world, making exclusively electric 
fires, cookers and water heaters. The buildings 
stand on a 10-acre site, and comprise the follow- 
ing departments :—Iron foundry, vitreous enamel- 
ling, fireclay, plating and polishing, lacquering 


Fig. 2.—A typicat Proptction oF THE BELLING 
Focnpry.—TuHe Apam Fire. 


and colour-staining, spraying and 
spinning, stamping and pressing. In addition, 
there are cooker and  fire-assembling shops, 
mechanical and electrical testing, and up-to-date 
packing and despatch departments. 

Adjoining the workshops, the ground has been 
laid out as a sports field, where football, cricket. 
hockey and tennis are played. There is an all- 
electric canteen, which is undoubtedly a model 
equipment. 

Our illustration (Fig. 1) indicates the extent of 
the Belling factory, whilst Fig. 2 shows the well- 
known ‘ Adams ”’ fire, which is probably one of 
the most popular electric fires on the market. 


japanning, 


Messrs. Dorman, & Company, in- 
form us that their postal address has been changed to 
Carlton Iron Works, Stockton-on-Tees, Co. Durham, 
as from May 21. 
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Variables in Steel 
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Foundry Practice. 


By F. A. Melmoth, Sheffield. 


Even in these days of acute competition, when 
the financial side of steel castings production must 
admittedly be perpetually to the fore in the minds 
of all producers, it is the ambition of every 
foundryman to produce the perfect casting. 
More than this, to have also an exact knowledge 
ot what went to produce it, so that control and 
supervision, coupled with exact information, can 
repeat, again and again, the cycle of operations 
with unvarying success. After a good many 
years’ experience, the writer has been forced to 
the conclusion that the dominating feature of 
steel castings is their inherent tendency to unex- 
pected variation. Regular lines of procedure are 
laid down as the result of research and experi- 
ence, but in spite of all precautions, occasions 
arise when all expectations meet with disappoint- 
ment and production does not proceed to schedule. 
It is, of course, just this capricious behaviour 
which adds an intriguing piquancy to steel cast- 
ings investigations, but to those of us who are 
responsible for costs of production, as well as 
quality, this represents very poor consolation. 
Our invariable question is, why do these things 
happen? 


The Application of Research. 


Light has been thrown on many of the dark 
places associated with steel production by the 
immense advance which has taken place in the 
application of scientific knowledge to practical 
needs. Research into the phenomena associated 
with steel has progressed at a very rapid rate, 
hut, in the writer’s opinion, its value is really 
limited by the degree to which it is adapted and 
applied to the practical problems of the industry. 
Research for its own sake is undoubtedly a high 
ideal, and has in the past added richly to our 
stores of knowledge, but to the producer of the 
world’s goods, no matter in what form, only that 
which is practically applicable is of value. 

Although he hopes for contradiction, based on 
facts, the writer definitely feels that in many 
ways the foundry industry as a whole has lagged 
behind the rest of the metallurgical trades, in the 
adaptation of scientific knowledge. He would 
ask, however, is this our own fault? Is it not 
equally true, at any rate, that the problems of 
the foundry have not been thought of sufficient 
interest or importance to merit the close investi- 
gation rendered to other branches? 


There is no doubt whatever that the attitude of 
disregarding the foundry and its needs is vanish- 
ing. A perusal of modern foundry technical pub- 
lications, papers submitted to various foundry 
associations, ete., will, the writer thinks, go far 
to prove this statement. The application of 
scientific knowledge to the production of grey 
iron, for instance, would appear to have been 
attended by very great success, and remarkable 
advances have been made. 


Where the steel foundry is concerned, the atti- 
tude adopted appears decidedly to be improving, 
and no doubt similar beneficial results may be 
looked for. The factors influencing the produc- 
tion of a steel casting to the greatest extent may 
he said to be:—(1) The human element: (2) the 
influence of the various moulding operations: 
(3) the metallurgical behaviour of the steel in the 
form of a sand casting: and (4) the heat treat- 
ment after casting. The writer proposes to state 
his impressions of these influences, and to con- 
sider where, in his opinion, certain lines of investi- 
gation exist which offer profitable results. 


THE HUMAN ELEMENT. 


The influence of this varies according to the 
procedure adopted. In large production of repe- 
tition castings it seems obvious that possibilities 
occur of largely eliminating some of the more 
variable effects of personal manipulation. The 
standardisation of method, introduction of 
machines, and so on, all tend to reduce these 


points at which individual ideas can affect the 
ultimate article. In the production of castings of 
a type suitable for repetition manufacture in 
large numbers, the writer most wholeheartedly 
would agree with constant attempts to eliminate, 
at any and every point possible, the effect of the 
human element. By this he means the introduc- 
tion at any point of the individual idea, not 
according to previously laid-down plans. Such 
schemes centralise the actual higher grade know- 
ledge required to those responsible for the success- 
ful running of the shop, and the operators become 
semi-mechanical performers of predetermined 
operations. The skill and training demanded of 
the operator is of a different type, and more easily 
and quickly attainable. 

Unfortunately, however, a large volume of busi- 
ness in steel castings is of an altogether different 
type. It calls for individual experience and skill 
in almost every one of its many operations, and 
the human factor becomes very often the deciding 
one between success and failure. Such castings 
will doubtless always be required, and therefore 
the question of the individual skill of the future 
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operative is a matter of vital importance. It is 
significant that in almost all presidential addresses 
of the Institute of British Foundrymen reference 
is made to the training of apprentices, and a 
knowledge of the skill demanded to handle some 
of the present-day foundry propositions empha- 
sises the importance of the question. 


Realising, then, the inevitable influence of the 
personality of the operative, what are we to con- 
sider necessary to him in the way of knowledge 
which will enable this influence to be of a more 
beneficial nature? Skill in the use of his tools 
and mechanical efficiency he can gain by experi- 
ence, and a carefully supervised apprenticeship to 
his trade, but will this enable him to keep step 
with the application of modern knowledge to his 
job? The writer does sot think so, and finds it 
difficult to believe that satisfactory moulds for 
steel, satisfactory handling of the produced cast- 
ings, or satisfactory after-treatment can be 
assured if the man employed is not influenced by 
a knowledge of the material he is handling. 


Obviously, the writer is not suggesting that it is 
necessary for an operative to be a skilled metal- 
lurgist, which would be an absurdity. An in- 
creased knowledge of the main known facts re- 
garding steel, however, could not but help, and 
would guide the application of his craftsman’s 
skill into correct channels. It would make under- 
standable to him a vast amount of literature re- 
garding his trade, which perhaps now is a closed 
book to him, and thus widen his opportunities of 
acquiring still more knowledge. 


407 


The Skilled Moulder as a Nucleus for Production. 

There is a definite possibility of an acute short- 
age of really skilled moulders in this country, 
shouid there be any marked increase in the present 
demand for castings. It seems, therefore, all the 
more necessary that those available should have 
the widest and most complete knowledge possible. 
They might quite possibly come to be the nucleus 
of knowledge and experience round which future 
production schemes will be designed. 

A further important fact incidental to the 
possession of a wider knowledge by the moulder is 
that of the corresponding rise in the status of his 
trade certain to follow. The foundry industry 
does not ever appear to receive acknowledgment 
of the ability and skill demanded, although, in the 
writer’s view, the real moulder represents indus- 
trial skill of the highest order. It must be good 
both for the individual and the industry generally 
that the intellectual standard should be raised, 
and this would doubtless be followed by a keener 
desire amongst boys to join the ranks of foundry 
workers, many of whom to-day avoid doing so 
because of a mistaken idea of its being work of a 
low grade and dirty compared with other skilled 
branches of trade. 

The writer considers, therefore, that the curri- 
culum for foundry apprentices should always in- 
clude a course of elementary metallurgy. This 
can be of a very simple nature, sufficient to pro- 
duce firstly a correct appreciation of the behaviour 
of metal in sand moulds, and precautions necessary 
to guard against the ill-effects on the casting of 
the natural occurrences during its cooling period, 
and, secondly, to give significance to the related 
and mutual effects of the metal on the material of 
the mould and vice-versa. 

Of the necessity for machine drawing, mechanics 
and elementary physics it is hardly necessary to 
speak. These are part of any syllabus designed 
for our apprentices. In Sheffield golden oppor- 
tunities exist for the acquiring of all the necessary 
knowledge outlined. Apprentices are encouraged 
by most employers to take advantage of these 
facilities and merit is recognised. The University 
and education authorities have shown real interest 
and no excuse exists for any apprentice who fails 
to obtain for himself modern knowledge and that 
necessary little extra which lifts him out of the 
common ruck. 

Tt will be seen from the foregoing that the 
writer's opinion is that for this class of work we 
should admit the very great influence of the 
operative, and then by satisfactory training en- 
deavour to guide that influence so that it may be 
less of a variable. 


THE INFLUENCE OF MOULDING OPERATIONS. 

By this the writer means the effect on the cast- 
ing of the method of manufacture adopted, the 
moulding, running and feeding of a casting. No 
matter whether produced by repetition methods or 
otherwise, no success is possible in a steel casting 
unless the method adopted is the result of careful 
consideration. The writer feels that it is impos- 
sible to lay down rules applicable to each and all 
of the infinitely variable types of article demanded 
as castings. Each one must be considered as a 
separate entity, offering its own problem for solu- 
tion. It is, however, probably a fair statement to 
say that more castings are spoiled by variations of 
a mechanical nature than by any other means, 

All foundrymen realise the importance of cor- 
rectly planning a job, deciding its position of 
casting, the placing and size of its runners and 
feeding heads, ete. 

Patterns. 

Leaving aside the question of desigh, in which 
foundry opinion should be sought, but very often 
is not, the first point considered is the making of 
the pattern. On the way in which this is made 
depends a great deal cf the ultimate success of 
the casting. Yet how often is a founder supplied 
with a pattern made without consultation with 
him, and probably by a patternmaker who has had 
no experience of the particular metal now de- 
manded, or the nature of the materials used to 
make the moulds? In the writer’s opinion the 
closest co-operation between patternmaker and 
moulding shop is called for on all jobs. The false 
economy of stinting the cost of patterns, the 
using of poor material, or by so-called economic 
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design of pattern involving the foundry in a risky 
position or method of moulding, are all realised 
by most foundry executives as being regular hap- 
penings. In repetition work no such occurrence 
is really possible, as the number off and ultimate 
value of the order permits of free spending on 
pattern equipment, it being realised that security 
and lack of variation, not to mention rate of 
production, give a more than adequate return. 
Vast quantities of steel castings have to be made 
which cannot be described as being of a repeti- 
tion character, and it must be, realised that very 
often an even higher standard is demanded from 
these jobbing castings than from repetition ones. 
Take, for instance, the case of steam pressure 
castings, turbine castings and similar castings. 
Accuracy of shape, perfect soundness, the exact 
placing of all cores, are matters of infinite import- 
ance, and yet design may alter considerably from 
order to order, When the significance of all these 
points is realised, one would imagine that patterns 
for such parts would be of the very best, and de- 
signed to mould and core up as the result of 
collaborated thought between patternmaker and 
moulder. But is it not often the case that the 
moulder is supplied with a pattern so designed 
that, owing to difficulties of withdrawal, or the 
insertion of cores he is driven to mould in a posi- 
tion not entirely favourable to the production of 
a perfect job? 

This, then, is surely the first of our points, that 
in all cases the design and type of pattern supplied 
shall be the result of close co-operation hetween 
pattern shop and foundry, that the ultimate cast- 
ing, both from quality and cost of production 
points of view, shall be the primary consideration. 
By this means, perhaps, one or more of our vari- 
ables may be reduced in its number of occurrences 
and more regular castings result. 


Moulding Materials. 


The next process of a mechanical nature often 
involving possibilities of variation is the prepara- 
tion of moulding materials. Here again one must 
necessarily sharply define the repetition production 
requirements from the needs of the shop handling 
a product of extremely varying nature, both as to 
size and type. In the former, the writer con- 
siders it quite possible so to arrange matters that 
Serious variations are a_ remote possibility. 
Assuming the articles made to fall within a reason- 
able range of size and weight, no great differences 
in sands required are likely to occur. Given, there- 
fore, a consistent supply of the basis sand, and 
each consignment subjected to careful testing and 
examination before use, mechanical means and 
supervision at various points can be adapted to 
ensure regularity. 

The case of ihe shop handling a large variety 
of work of widely varying types is, however, verv 
different. The material suitable for the small 
plain casting may be hopeless for the larger and 
more intricate one, and for very heavy jobs in- 
volving massive sections of metal, an altogether 
new type of moulding material may be called for. 
This involves a multiplicity of moulding sands, 
and in the writer’s opinion opens up one more 
serious possibility of variation. For a shop of 
this type increased supervision costs, as against 
repetition work, are quite normal. 

The writer proposes to take the case of a British 
shop making a widely varying type of product and 
to show the classes of material in use in this par- 
ticular case. It must be remembered that prac- 
tice varies a good deal from shop to shop, and 
different materials may be in use elsewhere. The 
work may be divided into three clases :—(1) Small 

reen sand castings: (2) medium weight castings 
in dry sand: and (3) heavy castings, usually made 
in composition. 


Class 1.—Small Green Sand Castings. 

For such 
either a 

gian, or 
in this 


castings or 
naturally-bonded sand, 
equally satisfactory 

country, or what may be called a 
synthetic sand, may be used. The latter is 
merely a suitable grade of silica sand, milled 
with the necessary amount of refractory clay to 
produce sufficient bond for easy working, without 
seriously reducing its permeability to gases. In 
any case, the possbilities of variation are similar, 
and are along two main lines. Extreme refrac- 
toriness is not a vital feature, as the small sections 


this type of casting 
such as Bel- 
material found 
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involved do not subject the mould to very high 
temperature for prolonged periods. The main 
lines of possible variation are therefore moisture 
content and porosity. Where sand consumption is 
regular the former is easily controllable by the 
instituting of regular moisture tests on the pro- 
duct of the sand mills. 

Porosity, or permeability to gases, may be 
affected in many ways. The shape of the grains 
of sand is important, and obviously the more 
nearly spherical the better. The writer believes 
this to be much more important than their actual 
size. Shapes which encourage the close interlock- 
ing of sand grains, already thinly covered by an 
envelope of bonding clay, will naturally tend to 
produce a dense, compact mould, very liable to 
result in unsound castings. An excessive amount 
of the bonding material will also produce similar 
results, as the natural pores existing between the 
rounded grains of silica will, under the influence 
of packing together in moulding, tend to fill up 
with impervious clay. Excessive moisture also 
contributes its quota towards reducing mould 
porosity, as it is realised that a wet sand tends to 
produce a close, hard mould, through which the 
passage of gases is difficult. 

To reduce our possibility of variations, due to 
sand in such castings, therefore, the points below 
are of importance :—(1) Grain size and shape de- 
terminations on the silica portion of the sand: 
(2) close control of moisture content: (3) careful 
milling of the sand to distribute the bonding 
material in the form of the thinnest possible 
envelopes round the sand grains: (4) no heavy 
milling, liable to break up the original rounded 
grains of silica: and (5) careful control of the 
amounts of bonding clay used, to avoid excess. 

The supervision of the enumerated points can 
be made quite easily a matter of routine, and 
variables in these conditions are most likely to 
occur in the actual use of the sand itself, not due 
to its preparation. In this connection the human 
factor previously dealt with comes into operation, 
and may upset most carefully-made arrangements, 
As an instance, it is not unknown for a moulder, 
finding such a sand on the dry side, to add water 
on his own initiative. The previously carefully 
arranged quantitative preparation then stands for 
nothing, and a variable has been introduced, often 
with dire results. 


Eliminating the Moulding Machine Variable. 

The moulds for small green sand castings are 
very likely made on moulding machines of either 
squeezer or jolt-ram type, and, as it is agreed that 
hardness of mould can affect the ultimate result 
in the casting, a further variable becomes possible. 
This can be largeJy overcome by proper arrange- 
ments in the squeezer by the use of a sand frame, 
limiting the amount of sand, and in the jolt ram 
by limiting the jolts to a number proved to give a 
satisfactory mould. Owing to the almost impossi- 
bility of sufficient supervision absolutely to ensure 
this, however, there is little doubt but that a 
number of cases of variable results can be attri- 
buted to this point alone. 

Castings of the Class 1 type are of thin section 
and often possess a number of bosses or local thick 
sections. The use of nails is often resorted to in 
order to assist soundness in these places. Owing 
either to their inaccessibility or to question of cost 
involved in their removal, feeding heads are used 
as little as possible in such castings. Slight 
variations from regular fixed routine in the use of 
chilling devices, such as nails, are almost invari- 
ably followed by trouble with the castings. The 
use of dirty or rusty nails, or more often conden- 
sation trouble due to allowing a green sand mould 
containing nails to stand a period before casting 
inevitably produces unsoundness in the parts 
affected. 

Most green sand facings for steel castings are 
extremely open in nature, and do not call for a 
great amount of venting of the mould itself when 
the mould is small: but the question of dealing 
with gases evolved from cores during casting does 
appear of serious importance. The writer has 
experienced many serious troubles at times which 
were proved to be entirely due to lack of care in 
permitting free egress from the mould of gases 
evolved from cores. It appears rather futile to 
go to the trouble to produce a well-vented core, 
and vet when inserting it into a mould to fail 
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to make such 
vents to function, with the consequence that blown 
castings result. 

Summarising the variables for Class (1) cast- 
ings, therefore, assuming the provision of correctly 
produced sand, there are the following :—(1) No 


arrangements as will allow. the-e 


correction of moisture content should be per- 
mitted at the discretion of the operative; (2) the 
ramming conditions should be as consistent and 
tool-proof as possible; (3) any chills or nails 
should be perfectly clean; (4) the moulds should 
be cast as quickly as possible after closing; and 
(5) vents from cores should be free, and carried 
outside the mould. 

The influence ct the nature of the backing sand 
is considerable on green-sand castings. It has 
always appeared to the writer that it is not 
logical to insist on an open porous condition of 
the facing sand, while using a close, impermeable 
backing, liable to ram up like a brick. He feels 
sure that many cases of sponginess in castings 
might safely be attributed to this condition, and 
therefore, if variables are to be eliminated as far 
as possible would suggest a regular periodic 
examination of all heap sand, and its treatment 
if necessary to keep accumulated silt, etc., within 
safe limits. 


Class 2.—Medium Size Dry-Sand Castings. 


The sands in use for this class of casting are 
similar in nature to those for Class (1), with the 
probable addition of small extra amounts of bond- 
ing material, and very likely a small content of 
some organic binder, to give a firm mould face 
after drying. With the exception of moisture 
content, all the points previously noted as need- 
ing careful attention if variations are to be 
avoided are just as important, 

These moulds are called upon to stand up to 
heavier sections of metal, which means that the 
mould face is at a high temperature for a more 
prolonged period. The question of refractoriness 
becomes of immediate importance. If the degree 
of refractoriness is low, fusion of the sand at the 
mould face is likely, with, at least, a resulting 
casting very expensive to fettle. In bad cases, 
also, fused portions of the sand may enter the 
metal as a liquid slag, and probably ultimately 
come to rest in a part subjected to machining. 
Probable rejection of the casting results. 

The most likely variables entering into the 
manufacture of the moulds for this class of cast- 
ing are:—(1) Sand too close, thereby preventing 
the free passage of gases: (2) the use of too much 
binder, either of the clay grade or organic type, 
thus giving a mould hard and impermeable: (3) 
the closing of such a mould not completely dried 
with the resulting accumulation of steam in the 
mould cavity: (4) the possibility of rusty or dirty 
chills or nails: (5) runners not properly covered 
with facing sand, so that old and weak sand is 
permitted to come into contact with the stream 
of metal; (6) drying at such a high temperature 
that the mould face is practically burnt. The 
binding agent is thereby rendered almost inert 
and the face of the mould is friable and weak, 
offering little resistance to the erosive action of 
the metal passing over it: and (7) the existence 
in the facing sand of fusible constituents lower- 
ing its refractoriness, which, under the influence 
of greater weight of metal and high temperature, 
results in partial fusion and the burning on of 
sand to the casting. 


Class 3.—Large Heavy Castings. 


In British practice, most af these castings are 
made in some form of moulding composition, it 
being generally accepted that normal moulding 
sands with a silica base are not fully up to the 
job of withstanding the effect of very large masses 
of steel being poured over and on to them. 

These compositions are very often made by the 
foundries concerned for their own use, and there 
is no doubt that many different mixtures are in 
use. The mixtures vary principally in relative 
quantities of the constituents, which, generally 
speaking, may be said to be the following :—Old 
crucible pots: used fire bricks: fireclay: sand; and 
coke dust. These are crushed in the required 


amounts, and the resulting mixture moistened to 
the necessary extent to produce a satisfactory 
bond for moulding purposes, 
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All the points requiring consideration in 
ordinary moulding sands are of at least equal 
importance in these compositions. Grain size and 
shape, in order to ensure porosity, are of out- 
standing importan¢e, but the author would give 
first place to refractoriness. For the lighter 
classes of steel castings, where the mould face is 
not subjected for long periods to high tempera- 
ture and at the same time to heavy superimposed 
masses of liquid steel, refractoriness is not so 
vitally important. For the heavy types of cast- 
ing, however, any shortcoming in this respect 
results in extreme difficulty in the fettling shop. 
The variations likely to be introduced via the 
mould, therefore, are the same for heavy castings 
as the lighter ones, with the added tendency to 
increased mould fusion with consequent adherence 
to the casting. The materials from which such 
compositions are produced must be most carefully 
chosen, and hand picked for the removal of un- 
snitable constituents such as slag, ete., which 
would tend to lower the refractoriness of the 
resulting mixture. 


In order to produce an improved skin on the 
easting, these moulds are almost invariably painted 
before drying. The constitution of the paint used 
is of importance, most particularly from the 
standpoint of refractoriness. Obviously, it is in 
complete contact with the liquid steel forming the 
casting, and a low fusion paint will result in its 
partial or complete liquefaction, the slagging 
result being carried very often to dangerous places 
on the casting itself. The paint used, therefore, 
should be of a highly siliceous and_ refractory 
nature, and the writer has experienced serious 
variations in the character of the produced cast- 
ings definitely associated with variations in the 
paint used. 

It is not uncommon for these large moulds, made 
in composition, to be tarred after their removal 
from the drying stove and while still at a high 
enough temperature to burn out all volatile con- 
stituents of the tar. In these cases, it is neces- 
sary to remember that an excess of tar, or tarring 
at too low a temperature, is very liable to induce 
a state of affairs which will almost inevitably 
produce porous castings. The most likelv factors, 
attributable to the mould materials, likely to 
eause variation in the production of moulds for 
this class of work, might be summarised as 
follows:—(1) Composition too close, the grain 
size being too fine to permit of free passage of 
mould gases; (2) the use of too much clay bond, 
resulting in the same disadvantage as No. 1; (3) 
the accidental introduction into the mixture of 
some less refractory constituent causing fusion of 
the composition under the influence of high tem- 
perature and liauid steel pressure: (4) the use of 
a paint for the moulds of a not sufficiently refrac- 
torv nature: and (5) tarring of moulds, either 
excessively, or at too low a temperature, inducing 
increased gas formation during casting. 


There are, of course, numbers of possible vari- 
ables common to all these classes of casting, such 
as accuracy of moulding tackle, precautions to 
ensure accurate coring up, adequate clamping or 
weighting of boxes, control of speeds and tem- 
perature of casting. and so on, and attention to 
all these points is desirable if consistent produc- 
tion is to result. 


METALLURGICAL VARIATIONS. 


The writer quite recently heard steel castings 
described by a prominent metallurgist as, ‘‘ Badly 
designed ingots,’’ and believes this to be a defi- 
nition which, while being somewhat original, is 
also largely true. For very many vears research 
of the highest order has endeavoured to produce 
orthodox steel ingots which are perfect in all 
respects, and free even from microscopic imper- 
fections. The writer believes it to he a correct 
Statement that the production of the perfect 
ingot, consistently and commercially, is still an 
unaccomplished feat. When it is remembered 
that for the greater part of the steel trades pro- 
duction, ingot design can he varied purely to 
produce the most ideal ingot, without effect on 
the ultimate article: but that in the case of a 
casting its design is fixed by the requirement, and 
the founder must overcome, so far as he ean, 
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any difficulties thus involved, it should be easily 
appreciated that troubles are very likely. 


It is this fact which should always influence 
the designer when considering any new proposi- 
tion. A realisation of the fact that even a 
symmetrical ingot, well designed, is not free 
from metallurgical inperfection, should to such a 
person tend to check undue optimism regarding 
the production of some of the weird and wonder- 
fully disposed, indeterminately-sectioned, masses 
of metal demanded at times of the modern. steel 
founder. 


The laws of liquid and solid contraction are 
immutable, and the business of the steel founder 
is to realise them, and take such steps as will, 
to the greatest possible extent, neutralise their 
detrimental effect on the casting. 


The intelligent performance of this naturally 
calls for study of the behaviour of steel when 
cooling from the fluid condition in a sand mould, 
and coincidently a knowledge of steel itself. 
This point was emphasised as a necessity earlier in 
the present Paper. 


As distinet from variables induced by the 
action of sand moulds on liquid steel, a host of 
factors inherently belonging to the steel itself 
can produce variations in results, some of which 
are none too well understood, and often cause 
mystification, when attempts to allocate causes 
are made. 


Carbon. 


The simplest cases are those associated with 
variations in what might be called orthodox com- 
position. In the case of a plain carbon steel for 
castings, the effect of variations above or below 
the normal may be taken as follows :— 


Combined Carbon.—(A) If too high. Castings 
short of ductilitv, probably hard to machine, and 
(B) Too low. Material very soft, but liable to 
fail to meet specified strength in tensile test. 
Wearing properties adversely affected. 


General behaviour of steel in a mould is not 
seriously affected by comparatively small varia- 
tions in carbon content. When considered over 
a wide range of variation, however, the steels 
possess very different characteristics. A high 
carbon-content is coincident with a lower melting 
point, which necessarily means that at a given 
temperature such steel is more fluid and easily 
cast into thin sections than is the case when carhon 
content is very low. 


Tt is the writer’s opinion also that the lower the 
carbon content the more difficult it becomes to 
produce absolute freedom from unsoundness of 
the porosity type. Very low carbon steels appear 
to have a great capacity for mould gas absorp- 
tion, intensified, no doubt. by the fact that their 
high temperature of solidification necessitates an 
unusually high temperature of casting. Low- 
carbon steels are not remarkable for their fluidity 
and the writer suggests that a low degree of 
fluidity predisposes to unsoundness in steel for 
casting in sand moulds 

In straight carbon steels the carbon content 
may be said to be the main controlling factor of 
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being normal may be taken as indicative of the 
everyday product given similar treatment con- 
ditions, 

Variations of carbon content outside ordinary 
manufacturing limits of accuracy are entirely a 
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matter of steel-making practice, and are to-day 
of rare occurrence. Such variations become 
matters of importance, even if of comparatively 
demanded degree of magnetic permeability is 
common, and carbon content has a decided action 
on this property, increasing carbon progressively 
lowering the magnetic permeability. 
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The permeability curves M and M1 (Figs. 1 and 
2) demonstrate this point clearly. It will be 
seen that the value of magnetic flux B in sample 
represented by curve M is much higher than the 
small degree, when they occur in such dead soft 
steels as are used in the manufacture of various 
electrical requirements. In these cases a certaia 


Taste I.—Influence of Carbon on the Mechanical Properties of Steel Castings. 


Analysis. Max. Stress. Per cent. Per cent. Degrees 
Tons per sq.in. | Elongation on | Reduction of Cold bend 
Carbon. Silicon. Manganese. 2 inches. Area, lin. xX Zin. 
0.15 0.20 ’ 0.81 27.8 34.0 52.5 180 
0.18 0.30 0.83 32.6 34.0 49.0 180 
0.26 0.37 0.84 4 33.4 33.0 54.2 180 
0.35 0 38 0.79 38.15 24.0 44.5 180 
0.46 9.28 0.73 41.6 22.0 33.6 Not taken 
the ultimate strength of the material. The one shown by MI at a given value of magnetic 


series of tests given in Table I will demonstrate 
this fairly well, the coincident increase of tensile 
strength and carbon content showing what might 
he expected from annealed steel castings of these 
carbon contents, other elements remaining con- 
stant. 

All the samples were annealed, and slowly 
cooled in the furnace in order to ensure equality 
of temperature and cooling speeds in all cases. 

The test bars were in all cases attached to 
commercial types of casting, and the treatment 


field H. The analyses of the samples used are 
given as an explanatory reference :— 


Carbon. | Silicon. Manganese. 
0.12 0.20 0.40 
0.21 0.20 0.65 


The treatment is identical in both cases, being 
straight annealing at 850 to 900 deg. C. followed 
hy slow cooling. 
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Silicon. 

This element in ordinary commercial steel 
castings is almost entirely present in order to 
assist soundness by the removal of oxide. In 
nermal quantities it may be said to have very 
little effect on the physical properties of the 
materials. The writer’s experience would sug- 
gest that in excessive quantities there are, how- 
ever, possibilities of variations being produced in 
the resulting casting. High silicon in mild steel 
castings tends to the production of a coarse ferri- 
tic structure with lower strength or 
resistance to shock impact. Several cases of 
abnormally low yield ratio have also been noted, 
explainable only by the unusually 
high content. 


The main trouble experienced, however, is not 
one of effect on ultimate physical properties, but 
one associated with the behaviour of the molten 
steel in the mould. The writer has, in previous 
Papers, emphasised the gas-absorption capabilities 
of mild steels, particularly when produced by the 
electric process, and subjected to strongly reducing 
slag action. When produced, such 
would appear to possess in an aggravated form the 
capacity to absorb temporarily, in their passage 


consequent 


presence ot 
silicon 


thus steels 


through the mould, large quantities of evolved 
mould gases, releasing them with blowhole pro- 
duction, during solidification This action would 


be expected to be governed in degree by the cast- 
ing temperature of the steel, and this is doubtless 


to some extent true. In addition, however, the 
writer suggests that high silicon content, with 
high temperature, tends to produce the most 
favourable condition for temporary absorption. 
The effect is most marked in the production of 
green-sand castings of a light type, and the 


occurrence in practice ot repeated unsoundness 
in such steels would appear to emphasise that 
silicon variations should be avoided as far as 


possible. 

It is hardly necessary to enlarge on the effect 
of abnormally low silicon, in the absence of other 
powerful deoxidising elements. Free oxide of 
iron existing in the steel at the time of casting, 
reacts with the carbon present, and produces 
‘* wildness,’ in which condition- no possibility of 
a sound casting exists. 


The writer, together with G. Batty, has 
endeavoured to associate silicon content with 
fluidity of the steel as cast. Over a very large 
number of electric furnace casts it is strongly 


suggested that abnormally high silicon produces 
a material much more difficult to cast from small 
shanks, than when silicon content is normal. 
The principal point observed is the tendency to 
skin over on the surface of the metal immediately 
it is exposed to the air. It appears incorrect to 
state dogmatically that this is due to the direct 
action of the presence of the silicon, as it may 
equally be due to the furnace condition which 


tended towards the production of high silicon 


content. These charges are frequently very dead, 
and result from strongly reducing conditions. 
Even when very hot they do not exhibit the 


usual degree of fluidity, and have been designated 
“dazed”? heats. The condition is remediable by 
a return to oxidising conditions in the furnace, 
afterwards finishing as usual. 

A further peculiarity which might legitimately 
be included as a silicon variable is the case where 
silicon content has been affected by a 
siliceous slag being allowed to form on a_ basic 
electric charge. This obviously is the result of 
overheated brickwork, but very peculiar effects 
have been noted, which are worth recording. At 
very high temperature, which the 
prime cause of this occurrence, can be 
reduced from the silicates in the slag and enter 
the metal. The writer is of the opinion that it 
cannot be definitely stated that silicon thus intro- 
duced exists in precisely the same state and has 
the same action as the 
orthodox manner as ferro-silicon or silico-man- 
ganese. Charges have noted, fortunately 
rarely, which have been thus affected, and which 
have been impossible to quiet by any deoxidising 
medium. Their silicon content has been high, 
occasionally so high as 0.7 to 0.8 per cent., but 


highly 


certainly is 
silicon 


silicon introduced in 


been 
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as soon as cast into the mould they have im- 
mediately risen badly. Further treatment in the 
furnace has no curative effect, but solidification, 
and re-melting appears to remove the trouble. 
The furnace samples of such charges do not always 
indicate their character; being perfectly sound, 
it is suggested therefore that the condition is an 
exaggerated form of the effect of high silicon 
and temperature previously referred to, with the 
possibility of some abnormal association of the 
silicon content, 


Manganese. 
This being one of the most important elements 
found in commercial steels, it fellows that varia- 


tions of a serious order are to be avoided. It 


functions primarily as a deoxidiser of very 
efficient type, assisting soundness very greatly, 
particularly in green sand castings. is 
suggested that this is due to the tendency to 


enable iron to retain dissolved gases in perma- 
nent solution. In this respect its action varies 
from that of silicon, which, although apparently 
increasing such solution capability, confines its 
effect largely to the liquid state; evolution of the 
dissolved gases taking place in solidification. 


Manganese forms a double carbide with iron 
and has pronounced physical effects in the ulti- 
mate casting, apart from its value to the founder 
as a help in producing sound castings. Tensile 
strength and yield point are materially increased 
without any serious loss of ductility, by the 
presence of a fair percentage. Where castings 
are required for specially high duty, and quench- 
ing and tempering operations are resorted to, a 
comparatively high percentage of manganese 
appears to increase considerably the intensity of 
the quenching action, and remarkable physical 
properties can be thus attained. 

A still further beneficial action of manganese 
is its effect on the condition of sulphur content. 
Where the latter is liable to run high, an ample 
percentage of manganese, by the formation of 
manganese sulphide, prevents the occurrence of 
iron sulphide which exists in such a form as to 
he very, detrimental to the physical properties of 
the steel. The effect of manganese is, of course, 
seen to the full in the high manganese-iron alloy 
known as manganese steel, discovered and de- 
veloped by Sir Robert Hadfield. In this steel 
approximately 12 per cent, of manganese exists, 
and given accurate treatment the product possesses 
strength, resistance to wear, and ductility of an 


almost amazing order. It is comparatively easy 
to cast and for parts subjected to the most 
gruelling of hard wear conditions is probably 
supreme in its class. 


Bearing in mind the many effects of manganese 
content, it will be obvious that serious variations 
in the amount of its occurrence can considerably 
affect the properties of the casting. It is 
fortunately quite a simple matter in all methods 
of modern steel manufacture to maintain 
regularity in this element, and fluctuations of a 
serious order are therefore a variable that should 
not exist in a well managed shop. In ordinary 
steel castings 0.8 to 1.2 per cent. is commonly 
accepted as normal; variations inside this range 
being largely a matter of individual opinion, 


Sulphur. 


This element is probably looked upon with more 
suspicion than any other in a steel casting, and 
to some extent this attitude js well founded. It 


often appears to the writer, however, that 
exaggeration of its effect is a possible feature. 
Cracks in steel castings are often attributed to 
this element, which are much more likelv to be 


due to inefficient precautions in the making of 
the mould. It was not uncommon, before the 
advance of metallurgical knowledge made it im- 
possible, for the founder to turn a suspicious eye 
on his metal as a possible cause of any unexpected 


variation, or trouble with a casting. The 
admittedly detrimental effect of really high- 


sulphur-content would make it easy to exaggerate 
the effect of quite small and unimportant varia- 
tions. Such a state of affairs was doubtless very 


convenient to the moulder, but it is generally 
admitted that in the presence of a reasonably 


high manganese content, sulphur content of an 
amount usually present in steel castings is un- 
likely to be the cause of serious trouble, either 
from the point of view of casting cracks, or effect 
on ultimate physical properties. 

The very low maximum limits placed on this 
element by many specifications will undoubtedly 
have assisted towards a magnified conception of 
its ill effects. It is not intended by this state. 
ment to infer that sulphur is not detrimental if 
present in abnormal percentage. Steel is 
definitely red short if it contains a high  per- 
centage of sulphur, and therefore prone to crack 
when subjected to contraction resistance while 
cooling from the molten condition. 

Serious 


variations on the high side should be 
avoided, 


and present steelmaking methods are 
easily able to guarantee a sulphur content of an 
order impossible to associate with trouble in the 
casting. Where acid processes are the rule, this 
entails care in the choosing of materials, and an 
organised analytical checking system as no refin- 
ing action is possible. Where basic-lined furnaces 
are used, sulphur can very easilv be removed to 
almost traces and no danger should exist of serious 
variation, It is generally accepted that 0.06 per 
cent. can be taken as a perfectly safe upper limit. 


Phosphorus. 

This element is often associated with sulphur in 
the degree of suspicion with which it is regarded. 
In excessive amounts its action can be taken as 
being a tendency to reduce resistance to shock. 
Its effect on general physical properties does not 
appear important in normal amounts. Tn steel it 
exists in such comparatively small amounts that it 
also exerts no influence on the behaviour of the 
metal in the moulds. The writer has heard the 
opinion expressed on many occasions that a varia- 
tion even from 0.03 to 0.06 per cent. accounts for 
a marked increase in the degree of fluidity of the 
metal, He has, however, no evidence to confirm 
this as a result of his observations. and is more of 
the opinion that the increased fluidity was a direct 
outcome of the melting conditions which coinci- 
dently produced a higher phosphorus. As an 
instance, one might quote the cases of electric 
steel made by single and double slag processes. 
The fluidity of the former is almost invariably 
higher, and its phosphorus content also will he 
higher. On the other hand, bv so treating the 
single slag as to produce strongly reducing condi- 
tions the advantage in fluidity can certainly be 
removed, although the phosphorus content will re- 
main the same. Working with an upper limit of 
0.06 to 0.07 per cent. the writer has detected no 
detrimental effect. To prevent variation in this 
element the precautions naturally vary according 
to the steelmaking method emploved, and are the 
same as those noted for sulphur, 


(To he con tin ue d.) 


King’s Birthday Honours. 


Amongst the recipients of this year’s birthday 
honours several are connected in some way with 
the foundry industry. Primarily Sir Alfred Mond 
goes to the Upper Chamber as a Baron. Mr. 
J. H. Jeans, the secretary of the Roval Society. 
is created a Knight, as is Mr. Gilbert C, Vyle, of 
Messrs. Avery’s Soho Foundry, Birmingham. 
Sir John Dewrance, a past chairman of the 
B.C.1.R.A., is raised to G.B.E., whilst Col. R. A. 
Johnson, the Deputy Master of the Mint, now 
receives the K.B.F, Two recipients of the 
C.B.E. are Mr. H. EF. Wimperis, the Director of 
Research to the Air Ministry, and Mr. W. H. 
Carter, the Assistant Director of Naval Construc- 
tion at the Admiraltv. Amongst the O.B.E. re- 
cipients may be cited Mr, J. R. Sivess, M.I.C.E., 
of the Admiralty, and Mr. P. J. Wheeldon, Prin- 
cipal, Department of Industrial and Scientific 
Research. 


THe DenpicH LIMESTONE 
being wound up voluntarily, 


QvaRRieEs, LIMITED, are 
with Mr. E. J. Deane, 


14, Dale Street, Liverpool, as liquidator. 


JUNE 


TI 


The 
Castings 
Paper ¢ 
Manager 
chester, 


tute of 

Mr. A 
that Mr 
very sho 


need hat 
able inte 

Mr. I 
treat in 
importat 
he com! 
particul 
practice 
economy 
be a poi 
one pre: 
posite 
example: 
which 
years, W 
Trape J 

Corres 
ance an 
strongly 
the met 
castings 
arrange 
corre 
employil 
fed 
ing basi 

The « 
and im 
by reta 
sullage 
with m 
troubles 
consequ 
distorti 


The 
debted 
Paper 
questior 
regard 
struck 
rather 
sufficier 
quite 
or the 
run fre 


Mr. 
able 
foundr: 
there y 
which 1 
one’s o 
of doit 
in the 
gates : 
lecture 
a simi 
small 
hardne 
machin 
by red 
machit 
could 
gate 

Ever 
was al 
casting 
did av 

Mr. 
criticis 
many 
before 
with | 
machi 


Juxr 7, 1928. 

| 


f an 

un- 
ither 
fhect 


this 
tedly 
n of 
tate. 
al if 
per- 
rack 


vhile 


1 be 
are 
f an 
the 
this 
1 an 
efin- 
laces 
d to 
‘lous 
per 
mit. 


ir in 
ded, 
n as 
lock, 
not 
el it 
at it 
the 
the 
aria- 
for 
the 
firm 
re of 
irect 
inci- 
an 
ctric 
SSeS, 
ably 
1 he 
the 
v be 
re- 
it of 
1 no 
this 
ding 


the 


hday 
with 
fond 
Mr. 
iety, 
e, of 
iam. 
the 
L 
now 
the 
of 


rin- 
itifie 


are 
pane, 


Jcxe 7, 1928. 


FOUNDRY TRADE JOURNAL. 


The Production of Some Important Grey-Iron 
Castings. 


‘The Production of Some Important Grey-Iron 
Castings’? was the subject of instructive 
Paper given by Mr, FE. Longden, Foundry 
Manager, Messrs. Hetherington and Sons, Man- 
chester, before the Sheffield Branch of the Insti- 
tute of British Foundrymen. 

Mr. Ambrose (Branch-President), stated 
that Mr. Longden had very kindly consented at 
very short notice to give them a Paper, and he 
need hardly say that it would be one of consider- 
able interest to the members. 

Mr. Lonepen said it was not his intention to 
treat in detail with the production. of various 
important castings, particulars of which would 
he commonplace to the average foundryman, 
particularly in Sheffield, but to comment on shop 
practice adopted to overcome defectives and give 
economy in production. Therefore there might 
be a point here and there worthy of note by some- 
one present. The discourse would be of a com- 
posite nature and developed from a number of 
examples culled from various technical papers 
which he had delivered during the last twelve 
years, which had been printed in Tue Founpry 
Trape Journat. 

Correct gating of castings was of great import- 
ance and would be specially dealt with. He was 
strongly in favour of splitting up the entry of 
the metal to many moulds for small and medium 
castings. Shallow spray jet gates should be 
arranged over as wide an area as was practicable. 
A correct speed of pouring was attained by 
employing. sufficient spray inlet gates which were 
fed from an adequate main down gate and pour- 
ing basin. 

The effect of spray pouring was most marked 
and improvement always followed, brought about 
by retarding the entry into the mould of sand 
sullage and entrained gases which caused, along 
with mould gases, blowholes and fluid shrinkage 
troubles, also more uniformity of cooling and 
consequently less trouble was experienced with 
distortion particularly in thin castings. 

Discussion. 

The Prestpent said they were very much in- 
debted to Mr. Longden for a highly’ interesting 
Paper and hoped they would fire a good many 
questions at him during the discussion. With 
regard to the hydraulic ram the amount of head 
struck him as being rather on the small side. He 
rather doubted whether a foot of head was 
sufficient for a ram 20 ft. in length. Te was not 
quite clear whether it was being run from the top 
or the bottom, but his personal practice was to 
run from the bottom. 


Pencil Runners or Hard Spots. 


Mr. Goopwin said that owing to the consider- 
able experience Mr. TLongden has had in the 
foundry, it was not surprising that in his lecture 
there were many practical and interesting details 
which raised points in one’s mind as to whether in 
one’s own foundry there was not a cheaper method 
of doing similar types of work to that illustrated 
in the lecture. Commenting on the small spray 
gates as shown on the slides, he agreed with the 
lecturer’s idea. Only last vear, he said, they had 
a similar difficulty which was overcome with the 
small spray gate. This, however, set up local 
hardness which had detrimental effect in 
machining, and whilst they gained in the foundry 
by reducing the waste, there was a loss in the 
machine shop. Tt was found that this difficulty 
could he obviated by increased area at the 
gate.’ 

Even with their increased section the fettler 
was able to break it off and leave the face of the 
casting without projections. This immediately 
did away with hard spots in the casting. 

Mr. Epeinton said there was but little to 
criticise in the lecture. He had told them a good 
many things that some of them had not heard 
before. With regard to the rams, the foundry 
with which he was connected had a box with 
machined joints, in which the mould was strickled 


up, which saved much arduous rammit 
runners were used. 
Internal Chills and Cracking. 

Mr. Hype said he had been very interested in 
the difficult castings illustrated on the screen. 
Foundrymen generally contessed to having diffieul- 
ties when they met im technical session, and Mr. 
Longden had ably explained how he overcame those 
difficulties found in widely different examples. 

He was sceptical about the use of internal chills 
and he had exactly the same trouble, but had 
found that a complete internal chill had the effect 
of introducing cracks. With multiple gating he 
had also experienced hard spots apparently due to 
some hardening effect consequent on some chilling 
effect on the edge of the runners. Although the 
foundry might produce a sound casting it would 
not be satisfactory in the machine shop if there 
were hard places, and therefore careful attention 
to the size of the gates was always necessary. 


Top 


vr 
ig. 


Hydraulic Ram Castings. 

Mr. E. Firower (Lancashire Branch) said there 
was one point about the lecture he would refer to; 
he thought that Mr. Longden would have done 
more justice to himself if he had dealt with a 
specialised subject instead of giving a comprehen- 
sive Paper. In reference to the making of a ram, 
it reminded him that vears ago he worked for a 
man who used a unique method for this purpose, 
and when making a ram about twelve feet long, 
it was moulded horizontally but was cast vertic- 
ally: it was first run from the bottom to allow 
sufficient metal to accumulate, forming a cushion 
for when the top runners were open. 

The method adopted in that foundry for secur- 
ing the centre core was also of a curious char- 
acter. It was bolted securely back to the top 
print and allowed to swing loose at the bottom, 
helow which was about 3 in. of metal, and when 
the box was levelled in the pit the core would 
stand central on the bolt, like the pendulum of a 
clock. From the very faget of running at the 
bottom first the metal accumulated, and rose up, 
and around the core, holding it in dead centre 
There were six made and they machined up per- 
fectly. He thought this was a better method than 
the one illustrated, if due care were taken in the 
setting of the mould ready for casting. 

Mr. FE. J. Brown said he was not quite sure 
whether a restricted gate on a casting was abso- 
Iutely sound. Tf the total area of the gate, that 
is that portion of the runner immediately adja- 
cent to the casting itself, was smaller than that 
of the down runner, there was bound to be a risk 
of washing out sand. He had had experience of 
this. Tt seemed to him to be much sounder to keep 
the area of the down runner and the ingate con- 
stant and regulate the ferro-static pressure by 
the use of suitablv-sized dishes. 

During the course of his Paper Mr. Longden 
had illustrated a somewhat complicated moulding 
box which he had had made in sections in order to 
avoid breakages as a result of fluctuating tem- 
peratures. He also illustrated a slag ladle which 
he said was cast from mixed hematite iron. Here 
it seemed was a lesson. Moulding boxes, especially 
of complicated design, should always be cast from 
the best materials available. Perhaps Mr. Long- 
den would say whether his boxes were cast from 
hematite iron? 

Author’s Reply. 

Mr. Lonapex, in reply to Mr. Frrtn stated that 
he agreed that it was better to employ more than 
a foot of head than less. Although they found 
that with an 11-ft. ram 1 ft was adequate, if the 
head was helped with the feeding rod from the 
pouring basin metal. He would not care to risk 
the ram core arranging itself in a central position 
as outlined by Mr. Flowers, hecause there were 
many things which militated against the core re- 
verting to the central position such as weight of 
one side of the core as against the other side and 
the resistance of the prints at each end of the 
mould. He would far sooner recommend the use 


of the two temporary wooden chaplets to ensure 
the core remaining in central in the mould until 
closed and turned up vertically when the chaplets 
could be withdrawn, and the holes plugged. 
Another method was to employ ordinary chaplets 
and when the mould is turned up vertically to 
pull back the chaplets into a recess previously cut 
out of the mould face. 

He would point out to Mr. Goodwin that the 
flour silo base, 4 ft. square, was moulded in the 
hinged boxes most economically, the cores being 
formed along with the mould as explained. There 
were no picking out of cores soon after pouring, 
and solidification as with the ordinary metal, Also 
fettling was reduced to a minimum because of the 
lack of flash which is so necessary when making 
with a dry-sand core in the ordinary manner. He 
agreed that one required more than one off to 
make such tackle although the box could be bolted 
together and used for ordinary work, 

In reply to Mr, Hyde he could only state that 
complete success was certainly obtained when the 
chills were arranged over all the inner face of the 
chilled section. One section was well tapered and 
knocked out as soon as the metal was well set. 
Mr. Hyde also asked how he would arrange the 
runners on a l5-in. dia. casting. What was the 
length of the casting? 

Mr. Hyve: 12 in, long. 

Mr. Loxcpen: | should adopt a spray runner 
arranged around the outside and on the top 
joint. He did not agree with Mr. Webster that 
slow pouring was always the best method in the 
cases cited, The location of a single small git 
occasionally showed signs of overheating, causing 
porosity, and also that gases and sullage had 
passed down, He agreed that such as heavy fly- 
wheel moulding boxes should be cast with hema- 
tite iron. He always did so. 

The late CommManper L. Jackson, R.N., said he 
had been pleased with the discussion. The lec- 
turer had led up to points that were worth talking 
about. He liked to hear their friend from Man- 
chester tell them what he had done himself, and 
let them know what things were. They did not 
get too many of this kind of lecture, where all 
joined in and gave the benefit of their experiences. 
The ground had been very amply covered that 
night, and he proposed a very hearty vote of 
thanks to Mr. Longden for his excellent lecture. 

Mr. Macvoxaip seconded, and the proposition 
was carried with acclamation. 

Mr. Loncpen expressed his appreciation of the 
good feeling with which his remarks had been re- 
ceived, and added that Te should be pleased to 
help them at any time, 


Catalogues Received. 


Sand Preparation —Mr. ©. W. Coleman, of 
1, Laneaster Place, Strand, London, W.C.2, has 
prepared an eight-page brochure outlining the 
features of the Coleman Prosama sand thrower. 
Its main advantages appear to be that it can 
discharge prepared sand in any direction (25 to 
30 ft. vertically is claimed), so that bins situated 
immediately above moulding machines can be 
filled, and that it utilises readily replaceable 
impeller blades for the projection. 

Fans.—James Keith & Blackman Company, 
Limited, of Farringdon Avenue, London, E.C.4, 
have sent us a folder and a catalogue, both of 
which are of fundamental importance to the 
foundry industry. The folder, pinning perhaps 
too much faith on a ‘** Daily Mail’’ prophet, sets 
forth the need there will be this summer for venti- 
lating fans. Whether this comes ahout or not, 
foundries need ventilating all the vear round, and 
being themselves founders, the Keith-Blackman 
concern can be relied upon to appreciate the ser- 
vice demanded under the circumstances. The 
catalogue is a technical production, and is filled 
with data set out in tabuiar form for quick refer- 
ence by the engineer. Founders require fans for 
so many purposes other than the blowing of 
cupolas, such as dust removal from grinders and 
sand blast, and shavings and sawdust extraction 
from patternmaking machines, that they will be 
well advised to keep this 38-page catalogue by 
them for reference whén making additions or 
alterations to their plant. 
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A New Method of Making Cast-Iron Pipes.* 


Essentially, the new process of making cast-iron 
pipes at the McWane Cast Iron Pipe Company, of 
Birmingham, Ala., involves the substitution of 
mechanical equipment for hand labour. The same 
operations that were formerly used are still em- 
ployed, but machines and mechanical devices, it is 


After the sand leaves the shake-out machines, it is 
carried to reconditioning equipment consisting of 
screen, pug mill, blender, storage bins and con- 
ditioner. Then a belt conveyor, which runs 
underground to the foundry, returns it to service 
bins above and behind jolt rammers. 


Fig, 


After the Pipe Mould is Placed on a Special Jolt Ramming Maehine, it is Filled with Green Sand. Notice the 
belt conveyor supplying sand to the service bins. 


said, effect a far greater economy and rapidity of 
output than was ever possible with the old manual 
methods, 

This new process embodies features of continuous 
operation and flexibility of output that have 
heretofore been unknown in the manufacture of 
cast-iron pipe. It still retains, however, the 
former McWane features of casting pipe 4 in. and 
larger in 16-ft. lengths, horizontally, in green 
sand moulds with green sand cores. This former 
method was based on a patented device for holding 
long cores central in a mould without chaplets. 


Schedule Production as in Rolling Mill Practice. 


The layout of the new foundry unit is inter- 
esting, mainly in that it permits continuous opera- 
tion of all factors used in this mechanical process 
of making pipe. Instead of a certain number 
of moulds being prepared and the molten iron sub- 
sequently poured into them, ramming, core-making 
and core-setting, pouring, shaking out, core bar 
pulling—and the return of the boxes, sand and 
core bars for immediate re-use—are simultaneous 
operations. 

Perhaps the most outstanding feature of this’ 
new process is that, instead of a certain division 
of classes and sizes of pipe making equipment 
arbitrarily fixing the relative output of each day’s 
work, the entire mechanical unit of the McWane 
plant runs on a given size, as in the case of a 
rolling mill. Thus orders—and not the proportion 
of plant equipment for given sizes of pipe—deter- 
mine the scheduling of production. 


Sand Handling Accomplished by Conveyors. 
Moulding sand used in the McWane mechanical 
process is handled entirely by conveyor equipment. 


* From the “ Iron Age.” 


When a mould is placed at a rammer, the sand 
is discharged directly into it. This is shown in 
Fig. 1. Then comes the jolt ramming operation, 
which is finished off with manual pneumatic 
rammers, as shown in Fig. 6. Any surplus sand 
that may have been discharged on to the rammer 
from the service bin is shovelled on to floor 
gratings immediately in front of the rammer. 
From there it falls to an auxiliary conveying 
system beneath the floor of the foundry, and is, 
in this manner, restored to service. 

The output of each mould is from one to six 
16-ft. lengths of pipe, depending upon the pipe 
diameter. All the equipment in this unit of the 
McWane plant is designed to make pipe from 4 to 
12 in. in diameter. 


Moulds and Cores Handled by Cranes. 


Overhead cranes play an-important part in the 
McWane process. One of them handles the copes 
and drags to the assembling zone, where from one 
to six cores are set simultaneously. These cores 
are made by a special 16-ft. core machine, shown 
in Fig. 3. 

Another such crane picks up the cores from the 
device upon which they have been placed by the 
core-making machine and sets them in the drags. 
This second crane, after the boxes are closed, 
carries them in completed form to the casting and 
shake-out zone. ‘Throughout the process these 
cranes keep from one to six moulds ahead of the 
pouring ladles. 


Metal Poured by Multiple-Lip Ladles. 


Multiple-lip ladles, as shown in Fig. 5, are em- 
ployed entirely. Each of these large ladles is 
equipped with 14 spouts and is capable of pouring 
two 6-in. or two 8-in. pipes at the same time. 


‘ 
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As previously stated, the number of lengths of 
pipe to a mould varies with the size being cast. 

A third overhead crane handles the ladles and, 
when this job is completed, places the moulds on 4 
car which immediately carries them to a runway 
leading to the core bar pulling machine. Another 
duty of the third crane is to place the top and 
bottom parts on the shake-ont machines. One of 
these machines can be seen in the background of 
Fig. 5. 

Following the shake-out operation, the endless 
conveyor system recaptures the sand used in the 
moulding and a smaller wall crane runs the flasks 
back to storage near the jolt-rammers. Then the 
entire process is repeated. 

After they have been removed from the moulds, 
the lengths of pipe, with the core bars in them, 
are conveyed to the core-bar  pulling-machine. 
This interesting device extracts the core bars in 
a few seconds, and the pipe is then rolled to the 
tumbling mills. Here it is rattled with small steel 
stars. One of the large rattlers, which is capable 
of handling 19 lengths of 16-ft. pipe, is shown 
in Fig. 4. 

After leaving the rattlers, the pipe passes 
through the regular foundry routine of chipping, 
inspection, hydrostatic testing and, finally, coating 
—when required. 

Thenceforth the pipe lengths pass either directly 
to the despatch yard or, if they are of special 
McWane types that are to be equipped with joints, 
they are diverted to the joint-making department 
for insertion of the pre-calked lead-and-jute joints. 
If for high-pressure gas or air service, the pipe is 
threaded, male and female, at the spigot and the 
bell ends respectively. 

It should be borne in mind that the McWane 
pipe specifications are of the modern weights and 
thickness, which factors have been determined by 
subjecting the product, thus cast in green sand 
with green sand cores, to tensile and transverse 
tests and to tests to destruction. 


Fic. 2 


The Method of Setting Cores is Graphically Shown on 
the Left of this Photograph. Notice the two gauges. 
These indicate to a nicety how the cores shall be 
adjusted in the flask to prevent sagging or floating 
before and as the molten iron enters the mould. On 
the right, a completed mould as it looks when ready to 
be transferred to the casting zone. In both instances 
a very good idea can be gained of the numerous gates 
which make it possible to pour two pipes in a few 
seconds, with the molten iron travelling a minimum 
distance from the ladle to its final resting place in 
the mould. 


In this manner the weights and dimensions in 
the various clases of pipe made by the new 
McWane process are fixed to guarantee the service 
requirements of older specifications, for both water 
and gas. 
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What Has Science Done for the Foundry ? 


A meeting of the West Riding of Yorkshire 
Branch of the Institute of British Foundrymen 
took place on April 14, at the Bradford Technical 
College, under the chairmanship of Mr. W. Parker 
(Shefheld). 

Mr. W. H. Poole (member), managing director 
of the Keighley Laboratories, Limited, consulting 
metallurgists, gave a lecture, illustrated by lantern 
slides, under the title, ‘‘ What has Science Done 
for the Foundry? ”’ The full lecture’ was 
abstracted in the ‘* Proceedings of the Institute 
of British Foundrymen,’’ Volume 28, 1924-25, 
page 529. Mr. Poole, as a matter of general 
assistance to his hearers, circulated the following 
notes among the members: — 


DO’S AND DON’TS. 
(Mostly the latter.) 

you appreciate that vour cupola is 

‘heart ’’ of the foundry? 

DON'T shovel into the cupola all the old rubbish, 
rust and dirt, around—and hope to get 
good clean iron out of it. Keep the 
charge as clean as possible, 


DO the 


DON’T guess when you can gauge, because there 
are variables enough without seeking them. 

DO know the conditions of your air supply 
when starting off a new cupola. 

DON’T change two or three things at once. If 
you are not getting good iron—concen- 
trate on one thing at a time. 

DON'T damn your cupola if it is taking too 
much coke to get the metal hot—get the 
volume of your blast supply. 

DO you put extra coke in the furnace merely 
to take care of excess air? Test it out. 

DON’T let your furnaceman guess the height of 
the bed coke—always keep a gauge mea- 
sure for daily use, 

DON’T light up the furnace at the last moment 
allow ample time for the bed to be 
thoroughly burnt through before blowing. 

DON’T think the bed-coke below the tuveres 
makes the iron hot—the reverse is nearer 
the truth. 

DON’T be scared of good limestone—it’s a good 
friend if correctly used. 

DON’T think any old stone is limestone. It must 
be pure and of low silica content. Two 
and a-half per cent. maximum is ample. 
Plenty of ‘silica’? is added with the 
scrap. 

DON’T forget, on a long blow, it pays to “ slag 
off ’’—the extra work is well worth while. 
Get rid of the slag before the bed is 
clogged up. 

DON’T treat the air supply plant as a separate 


unit, when putting down a new cupola 
they must be considered together to ensure 
success. 

DON'T expect any old fan or blower will success- 
fully blow any old furnace. This is 
ing for trouble. 


ask- 


DON’T put in a cupola too big for its work—it 
may prove a white elephant.’ 

DON’T expect te blow the “ little chap ’’ with the 
“big blower’? without some considerable 
thought. Too much air is “ chilly.” 

DO you appreciate the difference between 
“volume and ‘ pressure’’? Both are 
important when considering air supply. 

DON’T let the cupola burn badly out of shape 
if it is difficult to keep up to size by 
daubing. Investigate the blast supply. 

DO impress on the furnacemen the importance 


of daily keeping the furnace clean and in 
order—it pays. “‘ Daub lightly and often ”’ 
—a littk will stick, whilst a lot will 
likely fall off. 


Cupola Data Sheet. 

_ The following general data is of interest in con- 
sidering cupola working. The figures given are 
general average results, and should be considered 
accordingly. 


224 Ibs. coke “ in between “ charge is a general 
average required to melt one ton of metal charge. 

| lb. good coke contains 0.88 to 0.90 Ibs. carbon. 

32,500 to 35,000 cub, ft. of air will be required 
to burn coke to melt | ton of metal per hour. 

%#) cub, ft. of oxygen are required to combust 
1 Ib. carbon to CO,, 

Therefore, 1 lb. coke requires approximately 26 
cub, ft. of oxygen to burn to CO,. 

Air contains about its volume of oxygen. 

So | Ib. coke will require approximately 125 to 
13) cub, ft. air to burn it completely. 


. 


Theoretically, assuming this, and taking the 
calorific value of coke and the British Thermal 


Units (B.T.U.) necessary to raise 1 lb. iron above 
its melting point, it will be found that 88 Ibs. coke 
will theoretically melt 1 ton of iron, 

The air necessary to burn 
cub. ft. 

Actually, under ideal melting, 1 ton metal re- 
quires 182 Ibs. coke and 22,813) cub. ft. air 
2,473,382 B.T.U. 

In actual daily average practice, 1 ton of iron 
requires 1? to 2 ewts. and a minimum of 
30,000 cub, ft. of air. 

The power required to supply 
mately 

The 


Ills. 


11,000 


this coke 


coke, 


air is approxi- 
3 h.p. per ton iron melted per hour. 
melting zone area should be 145 to 190 sq. 
per ton of iron melted per hour. 

The melting zone depth should not exceed 16 in. 
and for best working should be 10 to 12 ins. 
The coke bed should be 18 in. to 24 in. 

the top of the top-tuvere, 


above 


The ideal tuveres are those which give the mini- 
mum amount of friction offered to the passage of 
air to the furnace, and which distribute the air 
uniformly to the bed, 


Thermal Balance Sheet. 
To appreciate the heat balance, the following 
figures are of value. 
B.T.U. 
form 


1 th. of carbon completely burnt to 


CO, evolves 14,500 


1 lb. of carbon as CO burnt to form CO, 

1 lbh. of carbon partially burnt to form co, 

1 lb. CO burnt to form CO, 4.325 
1 Ib. sulphur burnt to form SO 4,032 


Obviously the highest efficiency is obtained when 
carbon is fully burnt to CO,. However, in practice, 
this is not realised to its fullest extent. 


Some Typical Analyses. 
CuroLta COKE. 
Per cent. 
Fixed earbon .. to 0 


Ash . 6.0 to 8.0 
Sulphur -9.5t0 0.8 
CUPOLA SLAG. 
3. 4. 
Silica 50.05 54.36 19.9 47.2 
Alumina 4.68 7.32 2.3 7.51 
Manganese oxide .. 2.23 7.20 3.3 2.10 
Lime .. 237.42 23.60 23.54 37.0 
Magnesia 0.43 0.81 1.9 0.22 
Iron oxide, FeO 14.97 5.76 7.9 5.17 
Calcium sulphide 0.11 0.03 0.18 0.50 
Dirty Light Green, Olive 
green, grey, thin. 
brown, brown, Free 
thick. — thick. running, 
Wooled 
freely. 
Fix. 
Magnesian 
Limestone. limestone. Fluorspar. 
Calcium carbonate 97.0 57.80 0.94 
Silica 2.5max. 0.13 3.24 
Calcium fluoride — 93.81 
Total Sulphur 0.1 — 0.32 
Magnesium carbonate. . 36.2 


Good limestone usage 40 to 56 lbs. per ton metal 
charged. Can be figured as 25 to 30 per cent. of 
the coke charged. With this amount of lime- 
stone, desulphurisation will result with hot melt- 
ing. 
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Firebricks. Yorks. Scotch. 
Silica 79.36 - 58.72 
Titanic oxide 0.63 0.89 
Alumina 16.05 33.64 
Iron oxide 2.19 4.78 
Magnesia 0.27 0.80 
Lime 0.21 0.72 
Potash 0.93 
Soda .. 0.92 f 0.45 

®Loss of ignition... 6.20 


Refractory test 1,670 deg. C. 
Cone 30. 
Thompson and Becker state: In considering 
cupola efficiency, three factors must be noted. 
The tapping temperature, 
(b) The escaping temperature of the gases. 
(c) The CO,:CO ratio in the escaping gases. 
Heat Balanee.—Thompson and Becker. 
Heat lost by radiation from furnace lining, 
Heat to decompose limestone. 
Heat to evaporate moisture in coke, 
Heat in unburnt coke, 
Heat to raise temperature of furnace 


1,690 deg. C. 


lining 16.2 
Heat to form molten slag 2.9 
Sensible heat lost in gases 17.9 
Latent heat lost in gases 42.5 
Heat to melt and superheat iron 20.5 
Thermal efficiency 90.5 


Theoretical limit of coke economy were: 

(a) The escaping gas temperature is equivalent 
to atmospheric temperature, 
(b) The escaping gas is free from CO. 

It would be possible to melt 1 ton of iron at a 
tapping temperature of 1,425 deg. C., with 75 ths. 
coke of a calorific power of 7,000 calories, and an 
ash content of 12) per cent. 

This limiting case, however, can never be ex- 
pected in practice. 

Assuming a tapping temperature of 1,425 deg. C, 
and the temperature of escaping gases at 425 deg. 
C. and the CO/CO, ratio, = 1, the relative amounts 
of heat used for the different purposes are 

Per cent. 


For heating and melting the metal 52.6 
For heating and melting the slag... 6.8 
Loss in gases ee 47.1 
Lost by radiation, ete. = 0.3 
Gain by oxidation of the iron 6.8 


The efficiency on the basis of the heat from the 
coke burnt is 52.6 per cent. On that of all the 
heat provided, however’ both from the coke and 
from the exothermic re-actions, this is reduced to 
19.1 per cent. 


Rough Estimate of Cupola Losses. 


Thermal efficiency tests show a wide variation. 
Estimate. 


Per cent. 

Loss due to incomplete combustion 
of the fuel ... 388.26 

Loss due to escape of sensible heat 
in gaseous products aS 1.64 
Loss due to heat loss, slag hole 0.76 
Loss due to moisture in coke 

Loss due to sensible heat carried 
away in slag 1.63 
Radiation losses 2.44 
Ash in fuel, ete. 6.54 
Total 50.0 


As 14,500 B.T.U. are formed from the combus- 
tion of 1 lb. carbon, .*, the heat available for melt- 
ing the iron = 50 per cent. of total heat generated. 
= 7,250 B.T.U. 

The total heat required to melt 1 ton of iron = 
1,128,960 B.T.U. .*, the minimum amount of coke 

capable of melting on iron = 7250 . 
Ibs. -= 1 ewt. 1 qr. 15 Ibs. 

Assuming all the fuel is fully burnt. 

Moldenke gives 169 Ibs. coke for this reason. 


Discussion. 
The Prestpent, opening discussion, said Mr. 
Poole always had a great deal of highly inter- 
esting matter to give to the members. Mr. Poole 


placed them in somewhat of a quandary because 
he was so interesting that they did not want to 
pull him up, yet on the other hand he was 50 
interesting that they wanted plenty of time for 


| 


June 7, 1928. FOUNDRY TRADE JOURNAL. 


Pays for itself in the first year’s working! 


Cupola installed by Messrs. Cameron & Roberton, 
South Bank Lronworks, Kirkintilloch. 


ARRESTING FACTS ABOUT THE 


System 


WHICH A FOUNDRYMAN WILL NOT IGNORE: ., 


‘The ‘Poumay System of Cupola 


Control will give you- 
I. VERY HOT and VERY PURE METAL 
Il BIG REDUCTION in FUEL CONSUMPTION 
Ill. AVERY RAPID MELT. IV. MINIMUM OF METALLIC LOSS 
V. REDUCTION IN SULPHUR CONTENT 


We have scores of letters recording reductions of 30% to 50% in coke consumption ; increases in a wa it 
speed of production of a ton or more an hour, and reductions of loss of metal by a half. hi ola | 


Write for our new booklet —of absorbing interest Ae 


BRITISH DRYING & HEATING CO., LTD. | 


14, Waterloo Place, London, S.W. 1 


PANY Telephone: Gerrard 4850. Telegrams : Britdriet, Piccy, London 
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discussion. Mr, Poole had opened with a large 
subject in trying to outline what science had done 
for the foundry, but he had managed to cover a 
very extensive field of his subject. 

Mr. A. S. Worcester (Huddersfield), moving a 
vote of thanks to Mr. Poole for the lecture, said 
it was a fact quite above controversy that science 
had done a very great deal for the foundry and 
the foundryman. Practical foundrymen knew 
what should be done in their particular line of 
work, but they knew from experience rather than 
in the manner of getting down to “ brass tacks ”’ 
as to the application of scientific facts to the job 
and the reasons therefor. In_ regard to 
graphitisation, Mr. Worcester said he felt they 
were up against a matter about which they would 
have to hear a good deal more in connection with 
super-heating of the blast furnaces. Some of the 
irons to-day were definitely inferior to those of a 
few years ago in graphitic structure, and he 
thought it was due to the fact that to-day they 
were not reaching the same temperatures. 

Mr. W. G. Taornton (Bradford, vice-president 
of the branch), seconding the vote of thanks, said 
the lecture had been exceptionally interesting to 
him, as he had himself had a large experience in 
this matter. He had worked with chemists now 
for over 40 years, and was a little surprised at 
the manner in which they seemed to make it 
appear that pearlitic iron was something great 
and novel. 

Mr. Poo.r: Pearlite has always been a con- 
stituent of cast irons. There is nothing new in it, 
but the point that is claimed is that of getting 
a maximum pearlite matrix in the structure, and 
the point he had himself tried to stress was that 
of obtaining a higher pearlite structure than one 
had had before. 

Mr. TxHornton said his feeling about chemists 
was that they tended to indicate that pearlite was, 
one might almost say, invented by chemists, 
whereas it had been found in iron probably for a 
longer period than there had been metallurgical 
work by chemists. Mr. Thornton said he entirely 
agreed with Mr. Poole in regard to carbon con- 
trol, but they must not ignore the manganese or 
they would get into trouble. The older method 
was to concentrate on silicon. In pearlitic iron. 
of which he had had a fair amount of experi- 
ence, they must control the rate of cooling. He 
had cast thousands of tons of pearlitic iron into 
cold moulds, and produced tensile strengths up 
to 26 tons per sq. in. 


A Chinese Casting. 


Mr. Poorer said he made no claim that the 
laboratories had invented pearlite. Evolution was 
a remarkable thing. In their boyhood days if 
anybody had said ether waves from the air were 
to be used in controlling music in the home such 
person would have been thought mad, but it was 
a thing that had happened. The _ natural 
phenomena were there all the time, but the forces 
controlling the phenomena were not understood 
and co-ordinated by man. The same _ position 
applied to irons, and they had bv no means yet 
reached finality. Many remarkable things might 
happen in moulding, and he did not think anvy- 
body could state a limit to man’s ingenuity in 
using Nature. The controlling of the formation 
of pearlite, graphite, etc., was a question of 
studving controlling factors, and the more these 
could be controlled the more progress would the 
industry make. Chemists were ouf to seek such 
control for the benefit of industry. They did not 
claim to do what thev could not do. Metallurgists 
could do some remarkable things to-day, but they 
were not infallible. Wonderful things had been 
done in former days, but much more could be done 
if the scientific aspect of them was understood. 
As illustrating some wonderful productions of 
former times, Mr. Poole gave the instance (with 
lantern illustrations and a specimen on exhibition) 


of a bowl of cast iron made in a_ primitive 
Chinese native furnace. Tts analvsis was as 
follows: —TC, 4.66; Gr, 3.02: CC. 1.64; Si, 


0.12; Mn, 0.05: S, 0.023, and P, 0.04, 

Tt was a howl 2 ft. 6 in. dia., three-sixty-fourths 
of an inch thick. Tt was a perfectly grey iron. 
Mr. Poole said he questioned whether any man 
in that meeting could do it using the ordinary 
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methods of modern practice. The Chinese who 
had made it had learned to do it by practical 
experience, though probably they had no idea of 
the scientific theory of it. 


Aluminium as a Scavenger. 


A Memper: What percentage of aluminium 
would Mr. Poole suggest adding in for cleansing 
purposes ? 

Mr. Poor replied that in his Paper he had 
mentioned that aluminium was often used, but he 
did not recommend it for ordinary work. He 
held that there should be no more than an ounce 
or two per ton for cleansing. One did not get 
the graphite effect until there was over a certain 
percentage of aluminium. 

ANOTHER SPEAKER suggested that half-an-ounce 
would be preferable. 

Mr. Poorer insisted that if it was only desired 
to flux it, he agreed that half-an-ounce would be 
sufficient; but if it was necessary to cleanse 
thoroughly rather more is needed, 

One MEMBER suggested 74 ounces per ton, but 
Mr. S. W. Wise was of opinion that such a quan- 
tity was too much. He felt they must all agree 
with most of what Mr. Poole*had said in his 
Paper, but so far as concerned aluminium, his 
own view was that the best procedure was to 
keep it out of the iron entirely. 

Mr. Poore said he did not advise people to use 
aluminium. It had been mentioned in the Paper 
because it was very often used and he mentioned 
it to show that it acted as a graphitiser. He did 
not recommend it in the ordinary way as a cleans- 
ing flux though he had used it with the definite 
object of getting a graphitising effect. 

A Member insisted that it resembled manganese 
additions, which depended on the quantity used. 
He had tried aluminium quite extensively and 
found that for some castings it was desirable. 

The Brancn-Presipent said Mr. Poole would 
probably know of a new metal introduced, in which 
there was a large amount of aluminium, the idea 
being to get more strength but make the castings 
thinner. He (Mr. Parker) had seen castings with 
a good deal of aluminium but with no graphitising 
effect. 

Mr. Wise said he would never forget an experi- 
ence he had with aluminium. They had, on 
recommendation, used a small nodule in about a 
15-ewt. ladle, and there was not a single casting 
unaffected. The fins of the casting were white, 
and they were badly oxidised and full of blow- 
holes. In regard to Mr. Poole’s Paper in general, 
Mr. Wise said they must all agree with him that 
science was exact knowledge. The difficulty was 
to apply that exact knowledge to the best possible 
advantage at any particular works or job. He was 
inclined to think that intuition was exact know- 
ledge up to a certain point, and intuition could 
go a long way towards success. How many foun- 
drymen had done a certain thing in the foundry, 
merely feeling that they knew instinctively that 
it was the right thing to do, but they could not 
explain why. As regards rule-of-thumb methods, 
undoubtedly the supercession by exact science 
must be enormously helpful. At the same time, 
rule-of-thumb methods were not entirely without 
value, and were based on practical experience. 
Some of the older cupola men could tell a hard 
or soft iron, for instance, by just drawing it over 
the hairs on the arm, and they proved to be 
right, though the present younger and more 
scientific generation of foundrymen would laugh 
at them. Of course, science brought a far greater 
measure of certainty of accuracy, and when 
sciencé was not a success in the foundry it was 
merely hecause of a lack of the proper interpreta- 
tion of it. 

Mr. Pook said there was a good deal of logic 
in the test by the hairs of the arm and such old- 
fashioned methods. They were born of long 
experience. He had himself a man who rubbed 
his thumb over a fracture, and when the fracture 
was examined through the microscope it became 
still more interesting to have the man’s theory 
proved correct by exact test. They must not decry 
these methods which were the result of long prac- 
tice and practical observation. He admitted the 


remarkable ingenuity of the older men’s methods : 
but what would happen to the industry to-day if 
they all had to depend solely on those methods of 
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former times? Conditions to-day in every way 
demanded much more exact knowledge and proof 
than in former times. Science was seeking not 
only to be serviceable to-day, but also to prepare 
for the future. Some day they might produce 
cast iron as strong as mild steel. He certainly 
did not think it was impracticable to hope for 
a cast iron up to 20 tons tensile strength. Some 
day, possibly, they would not be tapping grey iron, 
but would be working the other way round. The 
unfortunate point of foundry work was that there 
were so many variable factors which made control 
difficult. The effect of aluminium in different pro- 
portions on different types of iron, was a retmark- 
ably interesting study, and there was quite a lot 
of useful literature on the subject. The addition 
of alloys was a question that was receiving much 
attention to-day. He had himself experimented a 
good deal, said Mr. Poole, with putting different 
percentages of copper in ordinary grey-iron cast- 
ings. He had got probably from 50 to 100 different 
castings, and they were heing tested to-day essen- 
tially on the question of corrosion. An aluminium 
addition had produced some astounding results. 
In discussing these matters each man was liable 
to consider them from one particular point of 
view, and unless many factors were taken into 
consideration one might talk all around the sub- 
ject without reaching definite conclusions. 

Mr. Trornton said what the foundry industry 
needed really was practical foundry experience 
first, and the chemist to follow by his scientific 
knowledge. Youth should first spend 15 years in 
actual practice, and then be trained as a chemist 
A combination of foundryman and chemist, who 
had had a period of ordinary foundry experience 
and foundry difficulties, constituted the ideal. 

Mr. Poote said the foundryman of the future 
would be the technically-minded practical man. 
The man who was a chemist purely and simply 
could not make a foundryman. The chemist could 
learn a great deal from the practical foundryman 
and vice versa. Foundrymen should not look on 
the technical man as an interloper. He should be 
encouraged because there was something to be 
got out of him, and between the two the foundry 
industry must benefit. 

The CHarrMan announced that the Council of 
the Branch had arranged for the annual summer 
excursion, open to members and their ladies, to be 
on Saturday, June 9, taking the form of a half-day 
motor trip to Ripon and Fountains Abbey. 


Centenary Celebration of Institute of Civil 
Engineers. 


Last Monday the Institution of Civil Engineers 
held a festival meeting in celebration of the cen- 
tenary of its incorporation by Royal Charter. The 
President, Mr. EK. F. C. Trench, welcomed the 
delegates from many parts of the world, many of 
whom presented addresses of congratulation. The 
Institute now has a membership roll of 10,210, 
living in 76 countries. Dominions and Colonies. 
About 7,000 lived in Great Britain and Ireland, 
and 3,000 abroad. The 34th James Forrest lecture 
was given by Sir Alfred Ewing, whose subject was 
** 4 Century of Inventions.”’ 


A Novel Service. 


Mr. George Batley, of 500, Stock Exchange 
Buildings, Walnut Street, Philadelphia, Pa., 
U.S.A., and at one time connected with Messrs. 
Lake & Elliott, of Braintree, and the National 
Steel Castings Company, of Leven, Scotland, has 
organised a Steel Castings Development Bureau 
in co-operation with a number of prominent manu- 
facturers of steel castings, primarily for research. 
Their development work, however, extends to the 
advising of clients as to the design, composition 
and thermal treatment necessary for production 
of an article hest suited for their needs. 


LFAD THIEVES CAUSED considerable damage to the 
roof of the foundry of Messrs. Abell & Company, 
Brook Street, Derby. They have been arrested and 
convicted. 
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“CLEVELAND” 


PIG IRON 


SOLE MAKERS: 


BOLCKOW VAUGHAN 


& CO., LTD., 


MIDDLESBROUGH 


= 


BLACKING, 
PLUMBAGO, 
CORE GUM, 
WHITE DUST, 
COAL DUST. 


. ESTABLISHED 1863. 


Telephone : 
21 PENISTONE. 


Telegrams : 
**DURRANS, PENISTONE.” 
Manufacturers of 


FOUNDRY EQUIPMENTS 


LADLES, GANISTER, 

FIRE BRICKS, LOAM AND 

STONE FLUX, SAND MILLS, 
CASTING CLEANERS, | STUDS, 

PIPE NAILS, CHAPLETS, 

SPRIGS, BRUSHES, 

WIRE BRUSHES, CORE ROPES, 
BELLOWS, BUCKETS, 

CUPOLAS, SPADES, Etc. 


Write for Illustrated Catalogue on 
Blacking and Foundry Requisites, 
also for our latest Price List. 
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Trade Talk. 


Mr. Leonarp Witsonx, sales manager of Messrs. 
Thomas E. Gray & Company, Limited, has 
appointed general secretary of the Company. 

Tue Company, Limirep, Troon, 
have received an order for a single-screw passenger 
and cargo steamer for the Compagnie Frangaise des 
Phosphates de ]’Oceanie, of Paris 

THe price or Welsh tinplate bars has been in- 
creased by 2s. 6d. per ton, bringing the price up to 
£6 per ton. An increase of 1}d. per box in the price 
of tinplates is -probable. 

Mr. W. T. Davin, Professor of Engineering in the 
University of Leeds, has been elected chairman of the 
Yorkshire Association of the Institution of Civil 
Engineers for the session of 1928-9. 

THE NAVAL yaRD of Messrs. Sir W. G. Armstrong, 
Whitworth & Company, Limited, at Walker-on-Tyne. 
will be closed down shortly for reorganisation, after 
which it will be reopened as Vickers-Armstrongs. 


been 


Messrs. Crompron, Parkinson, Lowirep, have re- 
ceived from the Clacton Urban District Council an 
order for two Diesel oil engines coupled to 750-kw., 


6,600-volt 50-cycle 3-phase alternators, and converting 
plant. 

A conrractr for the supply of mill machinery has 
been placed by the Russian Soviet Government with 
Messrs. Platt Brothers & Company, Limited, Oldham. 
The value of the contract is stated to be considerably 
over £500,000. 

SHIPBUILDING ON THE CLYDE has shown a decided 
improvement during the past month, 28 vessels of 
49.461 tons having been launched, making a total out- 
put of 87 vessels of 240,732 tons for the first five 
months of this year. 

THe conTINVED FALL of selling prices involves a 
further reduction of 24 per cent. in wages under the 
sliding scale of the Midland Iron and Steel Wages 
Board. The new rate of wages took effect from 
Monday last and will apply until August 4. 

Messrs. Swan, Hunter & Wicnam RicHarpson, 
Liurrep, Wallsend-on-Tyne, have received an order 
for the construction of two passenger and fruit-carry 
ing steamers of between 4.000 and 5,000 tons from 
the Standard Fruit and Steamship Corporation of New 
Orleans. 

THE STATISTICS RELATING to the May export iron 
and steel trade of Tees-side are disappointing. In 
February, 85,281 tons of pig-iron, manufactured iron 
and steel were shipped from the Tees, in April the 


shipments totalled 81,801 tons, and in May they 
amounted to only 71,252 tons. 
THe Dowson anp Mason Gas Prant Company. 


Liuirep, Levensholme, Manchester. have appointed 
Messrs. Dunford & Elliott (Middlesbrough), Pemited, 
County Bank Chambers, Middlesbrough, as their sole 
representatives for the sale of furnaces, gas plants, 
etc., for Newcastle-on-Tyne district 

A contract has been placed with the Caledon Ship- 
building and Engineering Company, Limited, Dundee, 
by Messrs. Mecllwraith, McEachearn, Limited, Mel- 
bourne, for a cargo vessel for the Australian coastal 
trade. The vessel will be propelled by triple-expan- 
sion steam engines working in conjunction with a 
low-pressure turbine. 

AN oRDER FOR a large Ruths steam accumulator has 
been placed by Messrs. Taylor Bros. & Company, 
Limited. Trafford Park, Manchester. The installation 
comprises three accumulators, one 9 ft. 9 in. dia. and 
36 ft. 6 in. long, having a volume of 2,460 cub. ft. 
and a pressure range from 200 Ibs. to 190 lbs. per 
sq. in., and two 9 ft. 9 in. in dia. by 60 ft. 7 in. 
long. having a total capacity of 9,000 cub. ft. and 
a pressure range from 250 Ibs. to 150 lbs. per sq. in. 
These accumulators will work in conjunction with the 
high-pressure boiler plant at the Trafford Park 
works, the steam fluctuations in which are difficult to 
control. 

REVIEWING TRADE CconpiITIONS for the past month at 
the Ebbw Vale Steel, Iron & Coal Company’s works, 
the ‘‘ Ebbw Vale Works Magazine ”’ states that work 
has been continuous during the period under review. 
In the steel and iron departments, the Siemens fur- 
naces, which were closed down in April, 1925, have 
been restarted. The first furnace was put in operation 
on March 26, the second on April 2, and the third on 
May 9, 1928. Work is being pressed forward in con- 
nection with the additional battery of*by-product ovens 
which is to be brought into operation, and it is 
hoped that this plant will be fully occupied during 
the course of the-next few weeks. In the colliery 
department preparatory work for the reopening of the 
Prince of Wales Colliery is in progress. The Beynon 
Pit, at Blaina, and the Tillery Colliery, at Abertillery, 
have both been reopened. Messrs. Robert Graham 
and Hubert MecVicar having both resigned, Messrs. 
Guy Barnett and L. V. Rogers have been appointed 
joint general managers of the company. 
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Contracts Open. 
yards of 6-in. 


Adlington, June 11.—370 lineal socket 
and spigot, concrete-lined cast-iron pipes and specials. 
and for supplying and fixing complete two electrically- 
driven multi-stage centrifugal pumps, automatic switch 
and control gears, pipes, valves, etc.. for the Urban 
District Council. The Surveyor, Council Offices, 
Adlington. 

Dublin, June 22.—Supply and delivery of about 112 
tons of steelwork, for the Great Southern Railways. 
Mr. J. F. Sides, chief engineer, Broadstone Station, 
Dublin. (Fee £1 1s., non-returnable.) 

Lianasa, June 19.—Supply and delivery of about 42 
6-in. cast-iron spigot and socket pipes in 9-ft. lengths, 
666 4-in. cast-iron spigot and socket pipes in 9-ft. 
lengths, 2,571 3-in. cast-iron spigot and socket pipes 
in 9-ft. lengths, together with junctions, bends and 
other special castings, for the Holywell Rural District 
Council. Messrs, Dodd & Watson, County Chambers, 
Corporation Street, Birmingham. (Fee £2. return- 
able.) 

London, S.E., June 19.—30.000 lbs. of horseshoe 
nails, for the India Stores Department, Belvedere 
Road, 8.E.1. (Fee 5s., non-returnable.) 


Obituary. 


Mr. Freperick Baxter. founder and proprietor of 
Baxters Bolt. Screw and Rivet Works, Birmingham, 
has died in his seventy-third year. 

Mr. Moses Taytor, vice-president of the Lacka- 
wanna Steel Company, and of other important con- 


cerns, including mining corporations, has died at 
Mount Kisco, New York. 
Mr. G. G. Bropir, managing director of John 


Wright and Eagle Range. Limited. ironfounders, 
Birmingham, chairman of Messrs. Parker. Winder & 
Achureh, Limited. Birmingham. and a director of 
Radiation, Limited, died at Cheltenham on May 26 
in his 79th year. 

Cort. Davin Lewis, who died at Swansea, on 
May 31, in his 80th year, was for many years con- 
nected with the South Wales tinplate industry. Prior 
to the sale of their interests to the Grovesend group 
ot works, Col. Lewis and his brother. Mr. Rufus 
Lewis, were the proprietors of the Old Works. 
Gorseinon, the Bryngwyn Steelworks, and the Cam- 
brian Tinplate Works. He 


was a director of the 
Dulais Tinplate Company. 


Company Meeting. 


Siemens Brothers & Company, Limited.—\r. G. 
Rircuie, the chairman, presiding at the 47th 
annual meeting in London recently, said the year 
under review was happily free from industrial disturb- 
ances of any importance. To some material extent. 
therefore, the company and its employees gained by 
this improvement, as well as by the lower price of 
coal and other commodities. Although during 1927 
a fair proportion of available business was secured, 
their manufacturing capacity, with one or two notable 
exceptions, was not taxed to,anything approaching its 
limits. Mr. Ritchie said he believed that. in order 
to live and find employment for its ever-increasing 
population, Britain must produce and must also ex- 
pand its export of production, but this was impossible 
without a large measure of safeguarding. combined 
with further extension of Dominions preference. There 
could not but be a cure for the creeping paralysis 
now affecting most of our basic industries, coal, iron, 
steel, and others. No such economic disease existgd 
in the U.S.A., France, Italy, Belgium, or Germany, 
all protected countries. In most of these industries 
Britain had led the world, and under fair conditions 
would not fall behind now. Why had certain indus- 
tries attained such huge dimensions in, say, the 
U.S.A, and Germany? It was largely because their 
home market was reasonably secure. because they 
could dump their surplus here free of our burdens, 


they could depend on continuity of operations. 
Full outputs implied lower costs; and, therefore, 
greater and more assured profit. Consequently, 
capital was attracted, employment provided, and ex- 
tensive research made possible. No industry 
struggling to pay its way could expand or 


absorb surplus labour or find funds for scientific re- 
search on a large scale. Granted conditions anywhere 
near those of our foreign competitors. we should 
not only make larger profits, but we should sell at 
home and in neutral markets as cheaply as they. 


New Companies. 


Starkey's Foundry, Limited.—Capital £5,000. 
founders, etc., at 13, Wincolmlee, Hull. 
C. H. Bolton and W. Appleton. 

Donald Craik & Company, Limited, ‘* Roxdene,” 
Kineton Road, Olton.—Capital £1,000 in £1 shares 
Iron, steel, and metal merchants, etc. 

Screw and Rivet Company, Limited.—Capital £4,000. 
Rivet and screw manufacturers at Penn Street Works, 
Wolverhampton. Directors: W. Gwinnett and W. S. 
Gwinnett. 

Hendrefoilan Trading Company, Limited, 29. Ru: 


Tron 
Directors : 


land Street. Swansea.—Capital £6,000. Furnace 
residue metal extractors, etc. Permanent directors 
Bagley and T. J. Rees. 
Mica insulators, Limited.—Capital £5,500. Manu- 


facturers of mica and heat-resisting and dielectric 
products, etc. Director: J. McDonald. 13, Drayton 
Gardens, Winchmore Hill. N. 
Henry Moore (Castors), Limited.—Capital £5.000 
Iron and brass founders. etc. Directors: Arthur 
Moore, Albert Moore, A. J.. C. H.. and A. H. TF. 
Moore, Star Works. Rupert Street. Birmingham. 
John Bullough, Limited.—Capital £20,000. 
manufacturers. etc. Directors: M. 
Bullough. J. Bullough (No. 1), and 
(No. 2). Solicitor: A. E. Hope, 
Atherton. 


Screw 
Bullough, E. 
J. Bullough 
Bolton Road, 


Reports and Dividends. 


Stewarts & Lioyds of South Africa, Limited.—I; 
terim dividend at the rate of 6 per cent. per annum 
on the first cumulative preference shares. 

Eastern Smeiting Company, Limited.—Interim div:- 
dend of 5 per cent. on preferred ordinary shares and 
interim of 5 per cent. on ordinary shares, both less 
tax. 

Minerals Separation, Limited.—Dividend for 1927 
at rate of 125 per cent., less tax. and interim dividend 
in respect of 1928 at rate of 5 per cent. per annun 
less tax. 

Park Gate Iron and Steel Company, Limited.—There 
Was a profit for the year to March 31 of £40,064 
After providing £10,000 for depreciation, the balance 
has been applied in reducing the deficit brought in to 
£69.020. 

Glenfield & Kennedy, Limited.—Profit for year *o 
March 31. £43,505; brought forward, £52,706: final 
dividend, 6 per cent., making 10 per cent.; to staff 
pension fund, £4.250; to reserve, £10,000; carried 
forward, £45,461. 

Ferodo, Limited.—Net profit, £58,322; brought for- 
ward, £13.761; available. £72,083; final dividend of 
10 per cent., making 20 per cent., giving the 7 per 
cent. cumulative participating preference shares an 
extra 3 per cent.; carried forward, £29,946. 

Associated Fireclay Companies, Limited.—Repor' 
for 15 months ended March 31, 1928. shows balance 
brought forward, £11,358; net profit, after deducting 
income tax, £34,417; final ordinary dividend of 24 per 
cent., less tax, making 124 per cent.; transfer to re- 
serve, £10.000; carried forward, £14,245. 


The International Ferro-Silicon 
Syndicate. 


It is generally known that the International Ferro 
Silicon Syndicate does not include all the Scandi- 
navian makers of ferro-silicon. A correspondent points 
out that the ‘* opposition ’’ works, whose present out- 
put is limited, are situated in the North-West of 
Norway, the nearest port being Bergen, from which 
shipping facilities are not as regular or convenient 
as from Oslo, the port which serves the chief Nor- 
wegian works in the Syndicate. The Syndicate have 
also works in Sweden, Italy, France, Austria and 
Germany, etc., from which they can deliver prompt 
supplies to all markets, thus not depending upon the 
ability of any one works or country from which to 
keep the actual buyers supplied in case of industrial 
upheavals, breakdown or other unforeseen reasons, the 
result of which might easily cause delay and very 
serious losses to steelworks’ productions. 

Apart from the foregoing important advantage, the 
Syndicate are granting contract conditions and prices 
which protect their buyers, having included not only 
guaranteed maximum prices, but also a ‘ fall ’’ clause 
to meet any genuine competition and, in addition 
thereto, further rebates on the annual tonnages 
delivered when Syndicate supplies are contracted for 
solely. It will be seen, therefore, that buyers 


who have committed themselves to the new source of 
supply may find their continuity of regular deliveries 
uncertain, apart from which the extra cost to them- 
selves and their shareholders may prove a considerable 


item. 
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“SERVICE <> FIRST” 
BEST BUXTON LIMESTONE 


CHEAP 
HIGH GRADE 


CUPOLA 


FLUX STONE 


We make a special offer of hard, clean 2 inch 
Limestone, free from smalls, dust or dirt, from 
a Buxton Quarry now under our control. 


The stone is of exceptional purity and shows 
Carbonate of Lime 99.66%, Silica 0.09%, Iron Oxide 0.02%. 


ow It is a quick, reliable, efficient FLUX -» 


Low delivered prices quoted on application and 
special terms will be offered for contracts. 


OUR MONOMARK— 
WHY NOT 


BCM /erractory. 
LONDON. 


IS EASY TO REMEMBER 
TRY IT ? 


General Refractories Co., Ltd. 


Telegrams : Refractory, Sheffield. 


SHEFFIELD 


Telephone : 22311 Sheffield (3 lines.) 
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Iron and Steel Markets. 


Pig-Iron. 
MIDDLESBROUGH.—Movements in the Cleveland 
iron market continue quiet, due, in part, to holiday 
nfluences, and otherwise to a still restricted demand 
from home consumers and the export markets. It is, 


however, satisfactory to report that the output of 
foundry iron is all being promptly absorbed. The 
records week by week show a decline, or at worst no 
increase, in the stocks. and ironmasters have already 


disposed of practically the whole of the June output. 
Contracts, moreover. are being arranged to cover the 
ext few months, and there is every confidence that 
the position will not deteriorate. Still, foreign busi- 
ness is verv limited, and the best that can be said 


regard thereto is that the prospects are more heoutel. 
Cleveland prices are still firm and unchanged, as 
follow:—No. 1 foundry iron, 68s. 6d.; No. 3 G.M.B., 
66s.; No. 4 foundry, 65s.; No. 4 forge, 64s. 6d. per 
ton. 


The outlook in the East Coast hematite section con- 
tinues gloomy in the extreme. At the moment both 
home and export demands are on the lowest possible 


scale, without much prospect of an early improve- 
ment. However, though 70s. is recognised as a market 
quotation for East Coast mixed numbers and 70s. 6d. 
per ton for No. 1 quality, both prices can still be 
shaded to the extent of Is. per ton. On the North- 


West Coast also conditions and prices are unchanged, 


with Bessemer mixed numbers still quoted 70s. per 
ton at works. 
LANCASHIRE.—Buying interest in the local 


confined to con- 
with quotations about 


markets for foundry pig is again 
sumers’ more immediate needs, 
the same levels as previously reported. Offers of 
Derbyshire No. 3 have varied from 70s. 6d. to 71s. 
per ton. with Staffordshire iron, if anything, slightly 
below these prices. which, in both cases, include de- 
livery Manchester or equal. Cleveland iron is main- 
tained at round 79s.. Scotch at from 87s. 6d. to 90s., 
and West Coast hematite at about 83s., delivered to 
Lancashire works. 

THE MIDLANDS.—With few exceptions, consumers 
of foundry pig in the Black Country area are very 
badly off for orders, especially in the case of light 
astings, and consequently markets are correspondingly 
idle. Prices are accordingly a shade weaker, with 
Derbyshire No. 3 quoted at 62s. to 63s., North Staf- 
fordshire and Northants. 63s. per ton, all at makers’ 
works. 

SCOTLAND.— Business in the Scottish 
pig-iron remains dull and uneventful, 
are maintained at recent 
No, 3 foundry quality, 


markets for 
although prices 
quotations, i.e., 70s. for 
f.o.t. furnaces. 


Finished Iron. 


At Birmingham recently there has been a decrease 
in the demand for marked bars, and makers do not 
find many bulk orders coming through. They are at 
the moment moderately busy. No change has taken 
place in price, and £12 per ton still obtains. With 
regard to crown and cheaper irons, there is no sign 
of any improvement in the tonnage being placed. 
Orders are very difficult indeed to get, and none of 
the works can accumulate sufficient tonnage to keep 
its mills going with any degree of ‘regularity. The 
price still varies considerably, and £9 to £9 15s. is 
quoted for crown and £8 15s. to £8 17s, 6d. per ton 
for nut and bolt quality. The major portion of the 
business now moving in this area for the latter is 
going abroad, owing to the disparity in price. 
Foreign No. 3 iron is offered at £6 10s. per ton de- 
livered, and considerable tonnage continues to be 
purchased for the Darlaston area from the foreign 
mills. 


Steel. 


At Sheffield recently a rather more hopeful view of 
the position in the steel markets appears to prevail, 
and a fair amount of buying on home and export 
account is reported. High-speed steel production is 


on a moderate scale, but a good and regular demand 
operates for Sheffield special steels. Stainless steel 
is also a good feature. Quotations for billets and 
rods show no variation. The position as regards semi- 
products remains much about the same as last re- 
ported. The reduced margin between the prices of 
Continental material delivered in the Midlands and 
British quotations now enables manufacturers in this 
country to compete on more even terms. The tone 
of the tinplate market is quite good, and business is 
coming in steadily. Current quotations for = tins 
are from 18s. 6d. to 18s. 9d., net cash, f.o.b. Wales. 


Scrap. 


Consumers of this class of foundry material having 
been mostly holiday-making during the past week or 
so, and purchasing of scrap metal has been confined 
to limited proportions. The Tees-side foundries are 
only moderately active, and consequently no advance 
is possible on the recent quoted prices of 62s. per 
ton for ordinary heavy cast iron and 66s, for machinery 
quality. In the Midlands there is a fairly good de- 
mand for all qualities of cast-iron scrap. For heavy 
machinery cast-iron scrap, broken into cupola sizes, 
65s. to 67s. 6d. per ton delivered is offered, and 55s. 
per ton delivered for light cast-iron scrap. There are 
few outlets in Scotland at the moment for machinery 
cast-iron scrap, and even around 67s. 6d. per ton it 
is difficult to find buyers. Heavy ordinary cast-iron 
scrap is on offer at 62s, 6d., and steelworks cast-iron 
scrap at 60s. to 62s. 6d. per ton. Old cast-iron rail- 
way chairs are still 67s. 6d. to 68s. 6d. per ton, and 
light cast-iron scrap 58s. 64. to 60s. per ton. The 
above prices are all per ton, delivered f.o.t. consumers’ 
works. 


Metals. 


Copper.—Consumptive demand, both at home and 
abroad, continuing on an increasing scale, the markets 
for warrant copper have developed a steadily advanc- 
ing tendency in values, which now stand some £10 
higher than those quoted for the corresponding period 
of 1927. With buying again extremely active, it seems 
probable that May bookings have exceeded the record 
figures attained in March last and, as refined stocks 
already stand at a lower level than at any, time in 
the past two years, anything more than a temporary 


depreciation in values in the near future may be 
regarded as improbable. 

Closing quotations are :— 

Cash.—Thursday, £64 to £64 Friday, 
£63 17s. 6d. to £63 18s. 9d.; Monday, £64 to 
£64 1s. 3d.; Tuesday, £64 1s. 3d. to £64 2s. 6d.; 
Wednesday, £64 2s. 6d. to £64 3s. 9d. 

Three Months.—Thursday, £64 to £64 Ils. 3d.; 
Friday, £63 17s. 6d. to £63 18s. 9d.: Monday. 
£64 1s. 3d. to £64 2s. 6d.; Tuesday, £64 2s. 6d. to 
£64 3s. 9d.; Wednesday, £64 2s. 6d. to £64 3s. 9d. 


Tin.—The issue, early in the week, of the statistical 
returns for last month, showing that tin stocks, land- 
ing and afloat, in Europe and America amounted in 
May to 17,170 tons, as against 14,745 tons in April, 
provided somewhat of a surprise in market circles, 
with the resulting effect of a general weakening of 
values, and an irregular tendency all round. The 
position is somewhat obscure, because, despite rumours 
to the contrary, hidden stocks are known to be prac- 
tically non-existent, and the steady increase in output 
can hardly be keeping pace with the corresponding 
advance in world consumption. It seems certain, in 
any case, that a return of speculative interest or the 
re-entry into the market of any of the large consumers 
whose stocks are known to be nearly exhausted, would 
result in steadying quotations. 

Official closing prices :— 


Cash.—Thursday, £227 15s. to £227 17s. 6d.: 
Friday, £226 12s. 6d. to £226 15s.: Monday, 
£223 17s. 6d. to £224; Tuesday, £223 15s. to 
£223 17s. 6d.; Wednesday, £223 2s. 6d. to £223 5s. 

Three Months.—Thursday, £227 5s. to £227 10s. ; 
Friday, £226 2s. 6d. to £226 5s.; Monday, 
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£223 7s. 6d. to £223 10s.: Tuesday, £223 5s. to 
£223 10s.: Wednesday, £222 5s. to £222 10s. 


Spelter.— Buyers ot ordinary spelter continue ‘o 
operate on a hand-to-mouth scale, with prices fluctu 
ing within very narrow limits. For this state of 
affairs the general uncertainty of the zinc cartel’s 
infentions is, of course, largely responsible, although 
a contributory factor is the lack of reliable informa- 
tion as. to the extent of the stocks held on the 
Continent. Official close :— 

Ordinary.—Thursday, £26; Friday, £25 17s. 
Monday, £25 17s. — Tuesday, £25 17s. 6d. ; 
nesday, £25 17s. 

Lead.—Publi wth ion of world lead production figures 
for April, revealing a decrease of 10,000 tons on the 
previous month’s total. has been followed, somewhat 
surprisingly, by a sudden strengthening of quotations. 
The net result has been that the market has suddenly 
shown greatly increased activity, and with the return 
of speculative interest, it is difficult to predict future 
tendencies. 

Closing prices :— 


+ 
lal- 


6d. 
Wed- 


Soft Foreign (Prompt).—Thursday, £21 6s. 3d.; 
Friday, £21 8s. 9d.: Monday, £21 11s. 3d. ; Tuesday, 
£21 8s. 9d. ; Wednesday, £21 7s. 6d. 


Book Review. 


The Abrasive Handbook. Compiled by Fred B. 
Jacobs and published by the Penton Publishing 
Company, Caxton House, Westminster, London, 
S.W.1. Price 25s, 

One of the largest accounts to be met every 
month by manufacturers of small iron and steel 
castings is that for the supply of abrasive wheels 
Yet in general they possess only a_ superficial 
knowledge of this important phase of the in- 
dustry. The reviewer confesses that his personal 
knowledge of the subject is definitely limited, but 
it is sufficient to impress upon him the real value 
of a book of this character. Its 550 pages are 
crammed with data, not platitudes. It is not 
meant to be a text-book for students. but a work 
of reference for the ‘‘ shop man.”’ 

The compiler has adopted a curious alphabetic 
plan for his 14 sections and their sub-sections. It 
has not, however, been effected with the object 
of eliminating an index, for seldom has any book 
ever been produced with a more comprehensive 
one. We were interested to read the criticism 
of Sheffield’s methods for file production, and cr 
sider the writer dealt very fairly with the in- 
dustry, as we seem to remember a discussion be- 
tween two perfectly sane file shop managers 
centred around the difficult problem as to whether 
their machinery could be satisfactorily driven by 
cast-iron and steel pulleys instead of wooden ones, 
which were then in vogue. The founder will 
appreciate the special notes devoted to his par- 
ticular problems. For instance, sections are in- 
eluded dealing with sand blast, with motor-car 
cylinder grinding, with lawn-mower propositions. 

An extraordinary feature, and probably a com- 
mendable one, is that in the chapter dealing with 
grinding machines—no machine is_ illustrated. 
After all, one can have a large picture gallery of 
grinding machines on application to the hundred 
and one machine-tool manufacturers for their 
catalogues. 

Another curious feature of the book is that 
Section IIT is a directory of American abrasive 
producers. 

We note that on page 12 there is a table out- 
lining the analyses of diatomaceous earth, and 
for the formule of the constituents the elements 
are squared or cubed as in Continental fashion, 
thus Al’O* (a system to which we object on mathe- 
matical grounds), yet by the time we reach page 18 
and thereafter normal British and American 
tradition is adhered to, thus Al,0,. 

Finally, we strongly recommend this handbook 
to our readers as being excellent value for money. 


MOULDERS’ WIRE PINS 


i. 


H. W. VENTON Ltd. 


32, Queen Victoria Street, London, E.C. 4. ~ 


Telegrams : Telephone : 

Ventosteel, Cannon, London. City 4739. 
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WHAT THE BRADLEY SERVICE MEANS TO THE FOUNDRYMAN. No. 5. 


EVERY CONSIGNMENT CAREFULLY GRADED AND ANALYSED 
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A feature of the Bradley Service is that every cast of 
Refined Pig Iron is carefully graded and analysed 
before dispatch. In addition, certain grades are tested 
for depth of chill or perhaps tensile strength, while 
other grades are subjected to Brinell or Scleroscope 
hardness tests. The results of these tests are care- 
fully recorded and a copy can be supplied with each 
delivery. 


It will, therefore, be readily seen that with the Bradley 
Service there is no uncertainty. 


The quality you require is assured you and subsequent 
orders can be supplied to precisely the same compo- 
sition. 


PIG IRON 


‘A QUALITY FOR EVERY REQUIREMENT” 


Write or ’phone for particulars of 
the Bradley range of Refined Pig . 
Irons. Immediate attention is given 
to all enquiries and the knowledge 
and long experience of Bradley’s is 
at the disposal of all foundrymen. 


BRADLEY: FOSTER L” © DARLASTON, STAFFS: 
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COPPER. 
£ d, 
Standard cash ee 2 6 
Three months ° 64 2 6 
Elec 68 15 0 
To ee 7 0 0 
Sheets oe 94 0 
India .. ee 175 0 
Wire bars... 69 0 0 
Do, June ee 69 0 0 
Do. July ee 69 0 
Ingot bare... ..69 0 0 
H.C. Wire rods --73 10 
Off. av. cash, May .. --62 11 9) 
Do. 3 mths., May .. 8, 
Do., Sttlmnt., May 
Do., Electro, May 7 9 3, 
Do., B.8., May -65 18 0: 
Aver. 8 ot price, copper, May 62 11 9% 
ire bars, May -67 14 33 
gourd drawn tubes 
Brazed tubes 134d. 
Wire .. oe 98d. 
BRASS. 
Solid drawn tubes .. ° 1) jd. 
Brazed tubes 13 
Rods, drawn 10§d. 
Rods, extd. or rild. 73d. 
Sheets to 10 w.g "fa 
Rolled metal ‘ 
Yellow metal rods . ee Sy 
Do. 4 x 4 Squares ° 
Do. 4 x 3 Sheets 83d 
TIN. 
Standard eash 223 2 6 
Three months ee 222 5 0 
English ee ‘ 222 15 0 
Bars .. oe 22415 0 
Straite 225 5 0 
Australian... ee 225 15 0 
Eastern ee 226 5 
Banca .. ee ee Nominal 
Off. av. eash, May . 230 19 3, 
Do., 3 mths., May 230 7 103; 
Do., Sttimt., May 230 18 7; 
Aver. spot, May .. 230 19 3 
SPELTER. 
Ordinary .. .25.17 6 
Remelted 0 O 
Hard .. ee 7 6 
Mestro 99.9 .. --30 0 0 
ia .. ee --2110 0 
Zine dust --33 0 0 
Zine ashes .. +800 
Off. aver., -25 18 631 
Aver., spot, May . --26 2 Of 
LEAD. 
Soft foreign 21 7 6 
lish 22 15 0 
Off. average, May 20 12 11,4 
Average spot, May 20 9 8 
ZING SHEETS, &c. 
Zine sheeta, English --33 15 0 
Do. V.M. ex whf. -32 5 0 
Rods ee -.39 0 0 
Boiler plates .. es --29 10 0 
Battery plates .. ..31 5 0 
ANTIMONY. 
brands, Eng. --59 0 
Crude ee 3415 0 
QUICKSILVER. 
Quicksilver .. ee 5S O 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
Ferro-silicon — 
45/ ee ee - 13 0 0 
15% -- 2010 
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WEEKLY PRICE CURRENT. 


Ferro- vanadium— 
35/40% 

Ferro-molybdenum— 
70/75% c. free 

Ferro-titanium— 


. -14/3 lb. Va. 
..4/6 Ib. Mo. 


23/25% earbonless 1/2 |b. 
Ferro-phosphorus, 20/25%, £19 0 0 
Ferro-tungsten— 

80/85%, c. fr. 1/34 Ib. 
Tungsten metal powder— 

98/99% .. 1/74 Ib. 
Ferro-chrome— 

2/4% car. .. se -. £32 0 0 

4/6%, car. £232 2 6 

6/8% car. .. . £2115 0 

8/10% car. - 21 7 6 
Ferro-chrome— 

Max. 2% car. £34 17 6 

Max. 1% car. £39 10 0 

Max. 0.70% car. £45 7 O 

70%, carbonless .. 1/2 ‘b. 


Nickel—99%, cubes or 
Ferro-cobalt 9/6 Ib. 


Aluminium 98/99% ..£195 0 0 
Metallic chromium— 
96/98% 2/8 Ib. 
Ferro-manganese (net)}— 
76/80%, loose... -- £13 10 0 
76/80%, packed .. -- £1410 0 
76/80%, export oo £138 5 


Metallic manganese— 
94/96%, earbonless 
Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14% tungsten £0 2 3 
Finished bars, 18% tungsten £0 2 9 

Per lb. net, d/d buyers’ works. 


Extras— 
Rounds and squares, 3 in. 
and over. ° 
Rounds and squares, under 
¥in. tojin. .. ee 
Do., under fin. to & in. 
Flats, } in. x in. to under 


4d. Ib. 


3d. Ib. 
1/- Ib. 


3d. Ib. 
1/-lb. 


sections 6d. Ib. 
Bars cut to length, 10% extra. 


Scrap from high-speed tool steel— 
Serap pieces ee eo 3d. 
Turnings and swarf oe 1d. 
Per Ib. net, d/d steel makers’ works. 


we 
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London—Merehants’ buying prices 


delivered yard. 

(clean) .. 53 0 0 
38 00 
Lead (less usual draft) -- 1810 0 

Tea lead .. ee -- 1610 0 
Zine -- 1610 0 
New aluminium cuttings. - 7% 00 
Braziery ee - 48 00 
Gunmetal ee - 49 00 
Hollow - -- 165 0 9 
Shaped k pewter ..115 0 0 


PIG-IRON. 
(f.o.t. unless otherwise stated.) 
N.E. Coast— 
Foundry No.1 .. -- 68/6 
Foundry No.3 .. - 66/- 
Foundry No. 4 .. 65/- 
Forge No. 4 oe -- 64/6 
Hematite No. 1 .. - 70/6 
Hematite M/Nos. .. 
N.W. Coast— 
Hem. M/Nos. d/d Glas... 80/- 
» Birm. .. 86/- 
Midlands— 
Staffs. common* .. -- 70/- 
» No. 4 forge 57/6 
» No. 3 fdry... - 62/- 
Shrops. basic 
»» Cold blast, ord.* .. oa 
» roll iron* 
*d/d Birmingham. 
Northants forge - 52/6 
»  fdry. No. 3 56/6 
Derbyshire forge 58/- 
it fdry. No. 3 63/- 
basic oe 
Scotland— 
Foundry No. 1 ° 75/- 
Hem. M/Nos. 
Sheffield (d/d district)}— 
Derby forge 64/- 
»  fdry. No. 3 66/6 
Lines. forge +» 66/6 
»  fdry. No. 3 67/- 
W.C. hematite .. 85/6 
Lines. (at furnaces)— 
Ferge No. 4 ee -- 62/- 
Foundry Ne. 3 .. -- 62/6 
Basic oe ee -- 60/6 
Laneashire (d/d eq. welll 
Derby forge 
fdry. No. 3. 7/3 
Northants foundry No. 3.. 
Dalzell, (ordinary) .. 87/6 to 90/- 
Summerlee, No. 3 .. 
Glengarnock, No. 3.. - 87/6 
Gartsherrie, No. 3 .. -- 87/6 
Monkland, No.3... ee 
Shetts, No. 3 ee 87/6 


FINISHED IRON AND STEEL. 
Usual District deliveries for iron ; delivered 


consumers’ statien for 


Iren— £ead «4. 
Bars (cr.) nom. 9 0 Oto 10 
Nut and bolt iron 
Hoops 1l 10 
Marked bars (Stafis.) f.o.t. 12 0 
Gas strip 11 10 
Bolts and nuts, ? im. x 4 in. 1 0 

Steel— 

Ship plates. . 
Boiler pits. ee - 1010 
Chequer plts. ee - 1012 
Tees ee ee “S17 
Joists ° 717 
Rounds and squares, 3 in. to 
Rounds under in, to in. 
(Untested) . ee 71 
‘and upwa 
Flats, over5in.wideandup 8 7 
Flats, 5in.toljin. .. 717 
Rails, heavy 8 2 6 te 810 
Fishplates 
Hoops (Stafis.) 
Black sheets, 24g. . WO 
Galv. cor. shts., 24g. .. 13 7 
Galv. fencing wire 8g. plain 12 10 
Billets, soft oo 6 
Billets, hard £7 2 6to7 12 
Sheet bars on 868 
Tin bars .. § © 


a 
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Per lb. basis. 

Strip 
Sheet to 10 ee 3 

Rods oe oe 13 
Tubes oe oe o 
Castings 1 2 


ry 3 owt. free. 
10% phos. cop. £40 above B.S, 
15% phos. cop. £50 above B.S. 
— tin (5%) £30 above 
English ingots. 
Cc. & Son, 
NICKEL SILVER, &c. 
per |b. 
9d. to 1/3 


To Qin. wide .. 1/3 tol/9 

To l2in. wide .. 1/33 to 1/98 

To l5in. wide 1/3} to 1/93 

To 18in. wide .. 1/4 to 1/10 

To 2lin. wide .. 1/44 to 1/104 

To 25in. wide -. 1/6 to 
Ingotsforspoonsandforks 9d. to 1/54 


Delive 


Ingots for raising ee 
Rolled— 


Ingots rolled to spoen size 1/-to 1/83 
Wire round— 
3/0 to 10G. .. 1/6} to 2/1} 


with extras according to gauge. 


AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise oe. 


Do 
No. 2X foundry, Phila. -- 20.76 
No. 2 foundry, oe 
No. 2 foundry, Birm. .. -. 15.50 
Basic oe ee ee oo 17.76 


Malleable .. os 19.01 
Grey forge BA 
Ferro-mang. 80% -- 105.00 
O.-h. rails, h’y at mill .. «- 43.00 
billeta ae 33.00 
O.-h. billets ox 33.00 
O.-h. sheet bars .. 34.00 
Wire rods os 44.00 
Cents. 
Iron bars, Phila. 
Beams, ete. 1,85 
kelp, greoved steel .. eo 621.85 
Skelp, sheared steel .. 1.85 
Steel hoops oe 2.20 
Sheets, galv., No. 24 - 
Sheets, blue an'’d., 9 and 10 .. 2.00 
Barbed wire, galv. ee 
Tinplates, 100 ib. box .. $5.25 
COKE (at ovens). 
Welsh foundry .. oe 
Durham and North. 

»» foundry .. -- 14/-to 14/6 


» furnaee .. ee ee 
undry 
pa »» furnace (basis) 12/- to 13/- 


TINPLATES. 
f.o.b. Bristol Channel 

LC. Cokes - 20x14 box.. 18/7} 
— 
Terneplates 28x 20 — per 

box basis f.o.b. 

SWEDISH IRON. 


Bars, hammered, £17 10 0to £18 10 @ 
Rolled Ord. ..£15 0 0 to £1510 0 
Nail rods - £15 7 6to £15 15 0 
Keg. steel nom. ee -£33 to £35 
Faggot steel nom. -- £22 to £25 
Blooms, according to quality £8 to £12 
Pig-iron £615 £6 0 0 


all f.0.b. Gethenburg. 


a 16 JUNI 
| 
| PHOSPHOR BRONZE. Water . 
Steam . 
May 3 
June 
1902..... 
1903... 
1904... 
1905... 
1906... 
1907... 
1908... 
1909... 
1910... 
1911... 
1912... 
1913... 
1914... 
1915... 
bs 1916... 
1917.... 
1918... 
1919.... 
1921... 
1922... 
1923.... 
1924... 
1925... 
1926... 
1927.... 
1928.... 
Do., under $ in. x }in. .. 
Bevels of sizes | 
South Wales— 
Hvy. steel 
Bundled steel a 
pa Mixed iron and | 
steel 
Heavy east iron 
F Good machinery for | 
foundries .. oe 
Cleveland— 
Heavy steel oe 217 
Steel turnings eo 
Cast iron borings o 23 3 
Heavy forge ee -- 310 
Bushelled serap .. - 2 
Cast-ironserap 3 2 Oto3 6 
Lancashire— 
Cast-iron serap .. 38 
Hvy. wrought .. -- $8 
Steel turnings .. o 2 
| 
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TUBES AND FITTINGS. 
Up to and incl. 6in. 
Tubes, 


W.I. 10% extra. 
DAILY FLUCTUATIONS. 
Standard Copper — 


May 31 ee 64 0 Oine. 1/3 


June 1 63 17 Gdec. 2/6 
» 4+ 64 0 Oine. 2/6 
6 26. 1/3 


FOUNDRY TRADE JOURNAL. 


Electrolytic Copper. Tin (English ingote). Spelter (ordinary). 


£ d. €ed «a 
May 31 oe 68 10 : No change May 31 +» 226 15 0 Nochange May 31 ee 26 0 Odec. 1/3 
June 1 aie 68 10 ae June 1 +. 22515 O dec. 20/- June 1 on 217 6 , 26 
oe 68 15 inc, 5/- 4 - 2300, 55/- 4 oe 25 17 6 No change 
Standard Tin (cash). Zinc Sheets (English). Lead (English). 
£ £ 6 d. 
May 31 -- 22715 Oinc. 17/6 May 31 ee 33 15 0 No change May 31 ee 22 15 0 Nochange 
June 1 22612 6 dec. 12/6 June 1 June 1 
4 29317 6 ,, 4 4 23 0 Oince. 5/- 
23 26, 13/6 6 2 6 2215 Odec. 5/- 


AVERAGE PRICES OF GALVANISED CORRUGATED SHEETS (NORTH OF ENGLAND). 


Yearly 
Jan Feb March April May June July Aug. Sept. Oct Nov, Dec. average 
s. d. s. 4. £sd £ s.d. s. d. « 4. £ s.d. £ s. d, £ s.d. £ sd & s. 4, 
0 0 12 5 0 1110 0 1116 0 1110 0 1110 0 1110 0 1110 0 12 0 0 12 0 0 12 0 0 12 0 0 
0 0 1110 0 1110 0 1110 0 1115 0 1115 0 1115 0 1115 0 1115 O 1115 0 1115 0 1115 0 
5 0 11 5 1110 0 1110 0 1110 1110 0 1110 0 ll 5 11 5 11 5 O 11 5 0 
5 0 11 5 0 11 5 0 11 5 0 1015 0 1015 0 1015 0 1015 0 10 5 0 10 5 0 10 5 0 10 5 0 
7 6 10 7 6 10 7 6 10 7 6 10 7 6 } a a 10 6 10 7 6 11 0 0 11 5'0 1115 0 12 0 0 
12 6 1212 6 1212 6 12 7 6 12 7 6 3 7 6 1212 6 1212 6 1215 0 1215 0 1215 0 13 5 0 
5 0 13 5 O 13 15 0 13 15 0 1315 0 1315 0 1317 6 1317 6 1317 6 13 2 6 13 2 6 13 2 6 
26 1210 O 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 O 1210 0 1210 0 
10 0 1210 0 1210 0 1210 0 1210 0 1210 O 1210 0 10 10 O 11 0 11 0 0 11 0 0 11 0 0 
15 0 12 5 0 122 50 1115 0 1110 0 1110 0 1112 6 1112 6 1112 6 1112 6 1110 0 1110 0 
5 0 a ee 1015 O 10 15 0 1013 9 10 10 0 1013 9 11 0 0 11 5 0 11 5 0 11 5 0 11.7 0 
10 0 1110 0 1110 0 1115 0 12 0 12 5 0 12 5 0 12 5 0 12 5 0 1212 6 1218 0 1215 0 
15 0 1215 0 1215 0 211 3 1118 0 1115 0 1115 0 1115 0 1115 O 11 3 0 11 00 3 3 66 
7 0 11 6 11 5 7 1015 0 1015 0 1217 6 14620 13 70 1115 7 11 3 6 
10 8} 13 12 6 14 8 9 15 0 6 2: 2017 6 2017 6 20 6 3 1712 6 18 10 2213 9 25 20 
5 0 2712 6 28 0 0 28 5 0 29 0 0 29 0 0 2815 0 28 3 0 2815 0 2815 0 2815 0 2815 0 
15 0 2815 0 2815 0 28 15 0 2815 0 2815 0 2815 0 28 15 0 28 15 0 28 0 0 28 0 0 28 0 0 
5 0 2815 0 29 0 0 29 0 0 29 0 0 29 0 0 29 0 0 29 0 0 29 0 0 29 0 0 29 0 0 29 0 0 
00 29 0 O 29 0 0 28 0 0 28 10 0 27 7 6 27 5 0 29 3 0 32 0 O 33 0 0 36 10 0 40 8 4 
10 0 4915 0 53 15 0 56 0 0 5510 0 5410 0 56210 0 4810 0 443 4 39 2 6 35.17 6 30 8 0 
10 0 2517 6 24 5 0 23 3 4 22 00 22 0 2310 0 2112 6 20 0 0 18 15 0 18 3 9 17 2 0 
17 6 1513 9 163 0 1610 0 16 4 4 1515 6 1516 3 1616 0 1668 9 16 6 3 aw & @ 17 7 6 
3 1% 19 1114 19 8 0 19 10 0 19 7 0 19 1 3 18 0 0 1813 1 19 0 0 19 3 9 19 2 6 1819 44 
13 6 18 9 4: 18 5 0 17 15 114 17 3 0 1719 4% 18 7 6 18 8 1 18 8 14 1719 6 1711 3 1710 O 
8 6 17 1 @& 16 9 44 1612 0 16 9 8} 16 9 4% 16 0 6 16 110 1665 0 1667 0 1612 6 615 0 
14 43 16 5 7 16 0 6 15 11 10 1511 3 100 1616 0 1618 9 1614 0 1618 9 1710 0 619 0 
3 14 15 7 6 15 3 3 15 3 1 1414 4} 1411 6 14 1 1034 14 0 0 1319 6 13 16 104 13 13 14 13 3 9 
0 0 13 2 6 13 6 O 13 2 6 13 3 0 _ 


WILLIAM JACKS COMPANY, 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


ss} SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c. HH 


NON-FERROUS METALS 


ss| COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


WILLIAM JACKS COMPANY, 


ST. VINCENT PLACE, ZETLAND ROAD, 


18, BENNETTS HILL, BIRMINGHAM. 


GLASGOW. | MIDDLESBROUGH. | 


‘ittings. 
Gas .. oe 674% -- 50% 
Water .. oe 633% ee ee 45% 
410% 
& 
£ | 
1902......| 12 
10 11 
12 
1914.....| 11 4 
ed. 1916......) 26 
ols 1917......| 28 
76 1919......| 29 FY | 
21......| 28 
1922......| 16 2 
-76 1923......| 18 
1926...+..| 16 De 
1927......| 16 
-00 1928......1 13 
“00 
-00 
.12 
85 
-85 
.85 } 
-70 
-00 ue 
an TERED TRape ae 
43 | ™ 
3/- | as 
as 
7/3 ie 
7/- 
as 
per rH 
@ 
£35 th 
£25 
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FOUNDRY TRADE JOURNAL. 


JUNE 7, 1928. 


SMALL ADVERTISEMENTS. 


Notice. 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 


Minimum charge for one insertion 3/- 
(A A ld 


pany instructions.) 


SITUATIONS VACANT AND WANTED. 


Manager and desires 
position; twenty years’ rience in 
heavy and light loam, ‘ sand, and green sand 
castings, Corliss, Uniflow and Diesel engines, 
surface condensers and machine tools ; first-class 
references.—Box 710, Offices of Tue Founpry 
Trape JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


FRREPRESENTATIV E (29), with good connec- 
tion in Refractories and_ excellent 
prospects of new business, Lancs and Yorks 
district, desires position with progressive firm. 
—Box 716, Offices of THe Founpry Trape 
oor 49. Wellington Street, Strand, London, 


JROREMAN wanted for small Jobbing Foun- 

dry.—Reply, stating previous experience 
and wages required, StenNer & GUNN, LTD., 
Tiverton, 


BATTERSEA BOROUGH COUNCIL. 


PROPOSED “ SOUTHLANDS ” PUBLIC 
WASH-HOUSE. 


CAST-IRON WASHING COMPARTMENTS. 


The Council invite Tenders for the supply of 
Cast-iron Divisions and Return Ends for 32 
washing compartments, together with Galvan- 
ised Cast-iron Washing and Boiling Troughs. 

Forms of tender, containing full particulars, 
may be obtained at the Town Hall, Lavender 
Hill, S.W.11, between 10 a.m. and 4 p.m. 
(Saturday 10 a.m. and 1 p.m.). 

Tenders, sealed and marked on the outside 
“ Tender for Washing Compartments,’’ must be 
delivered to me by 10 a.m. on Wednesday, 
2th June, 1928. 

The Council do not bind themselves to accept 
the lowest or any tender, and they reserve to 
themselves the right to accept the whole or any 


portion of a tender. 
EDWIN AUSTIN. 
Town Clerk. 
Town Hall, 
Battersea, S.W.11. 
3ist May, 1928. 


PROPERTY. 


MACHINERY .—Continued. 


3 -CWT. CUPOLA, 2-ft. 6-in. outside dia. ; 

vi Tabor ** Rollover Moulding Machine ; 
Mumford Squeezing ditto.—Box 714. Offices 
of Tue Founpry Trape Journar, 49, Welling- 
ton Street, Strand, London, W.C.2. 


OR SALE, Two second-hand Osborne Jar 
Ram Rollover Moulding Machines. 

Two new Tabor Rollover Jar Ram Moulding 
Machines, and 

Two second-hand Grimes Jar Ram Rollover 
Moulding Machines. 

All in absolute perfect condition. 

Apply, Box 7 Offices of THe Founpry 
TRADE JOURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


BROWN & SHARPE No. 11 Plain Grinding 
Machine. 6 in. by 32 in. 

Vertical Rotary Surface and Ring Grinding 
Machine, with 12 in. dia. magnetic chuck. 

DIAMOND Surface Grinding Machine, with 
magnetic chuck 2 ft. 8 in. by 10 in. 

CINCINNATI No. 14 Universal Tool and 
Cutter Grinder. 

Two dish-ended LANCASHIRE BOILERS, 
by Thompson, 30 ft. by 8 ft., reinsure for 
150 Ibs. per square inch “working pressure. 

NEW open-top self colour Cisterns, each 
about 4 ft. by 4 ft. by 4 ft. deep by 14 gauge 
thick, with welded seams, capacity about 490 
gallons each. 

CONCRETE MIXERS, Petrol, Steam and 
Belt Driven, 3 cubic feet to 3} cubic yard 

pacit 

“STONE BREAKERS, Portable and Stationary, 
10 in. by 6 in. to 30 in. by 18 in. size. 


CATALOGUE (10,000 Lots) ON 
APPLICATION. 


THOS. W. WARD LTD., 
ALBION WORKS, SHEFFIELD. 


BARGAINS IN FOUNDRY 
? PLANT by PNEULEC COMPANY; 
must be moved at once, scarcely used :— 

ELECTRICALLY OPERATED JAR RAM 
MOULDING MACHINE, with MOTOR. 

3% Pairs of special MOULDING BOXES, 
for 12-ton latest specification Standard Split 
Axle Boxes, 36*Core Plates, Cast Iron Pattern 
Plates with Mahogany Patterns and Core Boxes. 

No. 4 Gas Fired Core Stove, 6 ft. x 9 ft. x 
3 ft., two compartments, with thermometers. 

6-cwt. Bogie Ladle, with rising apparatus, 
equal to new. 

Good Loam Mill, 3-ft. 6-in. fast and loose 
Pulleys. 

Grand “ Rapid’’ Hand Planer, by W. R 
Fox, U.S.A., takes 6 in. wide, travels 12 in., 
double knife to cut each way. 

Printing Frame, 3 ft. 8 in. long x 2 ft. 6 in. 
overall, glass 3 ft. 4 in. x 2 ft. 4 in., by Alden. 

Box 718, Offices of THz Founpry Trape 
wares. 49, Wellington Street, Strand, London, 
W.C.2. 


11 ACRES WORKS SITE, 
SHEFFIELD. 
145,000 000 84, Ft. of SHOPPING, 
Compact and Convenient. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 


Will Sell whole or in lots to suit customers, or 
Let on favourable terms. Unique opportunity 
for Manufacturers. 


Apply— 
THOS. W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


MACHINERY. 


AND MIXERS.—New and second-hand. Ask 

us to quote—W. Breatey & Company, 
Luurrep, Prospect Works, Hawksley Avenue, 
Sheffield. 


ODERN Complete Foundry Melting Plant, 
2-34 tons per hour; Jackman Cupola; 
Thwaites Electric Charging Machine and In- 
tion Platform; splendid condition.—E. 
& Company, Foundry Engineers, 
Keighley. 


FOUNDRY PLANT. 


Une 15-ton LADLE, bottom pouring. 

One 6-ton LADLE, geared for lip pouring. 

Four MOULDING MACHINES. 

Three FOUNDRY GRINDING MACHINES 
(Radial Wall Type). 

One CUPOLA, 21-ft. high, 3-ft. 10-in. dia., 
dia. over blast ring 5 ft. 10 in. 

For further particulars, etc., write Box 722, 
Offices of Tue Founpry Trape Journat, 49, 
Wellington Street, Strand, London, W.C.2. 


MISCELLANEOUS. 


CBABCOAL.— —Powdered, granulated, lump, 
blacking ; inquiries invited.—J. BUCHANAN 
& Company, Ashfield Road, Altrincham, 
Cheshire. 


ATTERNS.—Inquiries solicited ; quotations 
by return; shop equip with modern 
machinery ; quick deliv LEGHORN & Com- 
PANY, Midland Pattern orks, Spring Gardens, 
Worcester. "Phone 264. 


WANTED, Pipe Patterns, 2 in. to 12 in. 
— length, Bends, ete.—Prices and 
full particulars, Rp. Baxenpate & Sons, Engi- 


neers and Ironfounders, Chorley, Lancashire. 


BAILEY’S 


TRANSVERSE 
TESTER 


FOR THE FOUNDRY. 


Tests Bars of Cast Iron, Bronze, Etc. 
Testers for all Materials, Oils, etc. 
Air Compressors, Pumps, Reducing Valves. 


SIR W. H. BAILEY & CO., Ltd., Manchester. 


FOUNDRY REQUISITES 


Try our REFRACTORIES. 


Ganister or Silica Bricks and Blocks (any shape or size) 


THE 
CLEVELAND MATE & REFRACTORY 
Nermenty Brickworks, Normanby, Eston, Yorks. 


ERITH YELLOW 


LOAM and SAND 
FINEST QUALITY. 


eo F.O.R. or D/D. to Customer's 
Enquiries esteemed. 


H & E. CRUNDALL, LTD., 


Foundry Supplies Dept., 
52, COAL EXCHANGE, LONDON, E.C.3. 


Also 
COKE and ALL FOUNDRY MATERIALS. 


RYLAND’S DIRECTORY 


A new issue of this standard work of 

reference covering the Coal, Iron, Steel, 

Tinplate, Metal, Engineering, Hardware 
and Allied Trades is now ready. 


ORDER’ YOUR COPY NOW. 


PRICE: 
42/- bound in cloth. 
52/- morocco. 


INDUSTRIAL NEWSPAPERS Ltd. 
49, Wellington St., Strand, London, W.C.2. 


"Phone: 287 SLOUGH. 


CRANE LADLES 


15 Ton EVANS .. .. £70 

12 Ton EVANS .. .. £60 

5 Ton EVANS .. .. £35 

2 Ton EVANS £24 

1 Ton NEW, latest type £20 
ALL IN STOCK. 


EVERY SIZE LADLE (\ cut. to 15 ton) in Stock 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. PLEASE SEND FOR LISTS 


BUY FROM ME AND SAVE MONEY. 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH. 
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